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- Tne purpos2 of tnis study was to dataraine apolications
} for autowmaced management systems in Civil Engineering RED
;; dUR3E sguadrons, and to make racommendations for tne
2 development and implementation of these systems. Extensive
g intarviews wita RED d4ORSE sguadron parsonn2l, and various ‘?Td
»§ systems analysis methodologies presented in tne currenc
’ literature, provided tne oasis for this researzh efforet.
b0 The lengtn of tnis report suggests that I proviae

advice for tnoss attewpting to rzad and understand tails
' report. Readers not familiar with RED HOR3E squadrons and
E their r=acent automation efrforts snould find tn2 opackjround
§ information in Chapter 1, the findings of Chapter 4, and the
: descriptive models of Cnapter 5 nelpful in understanding tnae
'$ RED dQRSE sguadron environment and problems managers face
*
.E witn their currenc manual inforwmation systams. Systam
" designers should carefully review Appendix D and Chapter 7
;\ for mor2 detailed descriptions of Mls and OS5 appllications
33 and the system capabilitias required to support them.

I'nis researcn and tne preparation of this tnesis could

>

not have been accomplished witnout the help of others. I an

deeply indebted to ths many individuals in tne 82Jctn and
823rd RED HORSE squadrons who patiently endured my

interviews, and providad tne daca for this research. 1 also
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tnank my faculty advisor, Major Hal Rumsey and mny thesis

reader, Capt John Morrill for their continuing patience and
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! assistance Juring tais 2ftfort. Finally, I wisa co thank ay -
wife Sheila for ner understanding and motivational support Lo

throuajhout this Jdifficult year.
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AFIT/GEM/ L3/ 3715-27

Tne developmant of automat2d nianag=am2nt 3yst2n3 1071
USAF Civil Engineering rapid Enjineer Ueployandle, deavy
Operational Repair 3sguadron, £nJdineer (RE0 d0RSE) 5juirlrons
has lagged behind other Air Force Englneering and Servic:s
orjanizations. Tn2 low l2v=2l or autonation 1n taes:2
squadrons may pe due in part to the differences 1n tne Wiy
tney operatae and a lack of understanainj of tneir autonatad
manajement system needs. Tnis study defines the automation
neads of RED JdOARSE sguadrons, and 1dentifies various
Management Information Systam (MI3) and Decision supporc
system (DSS) applications, by analyzin3g tne decision-.nakiag
information needs of managers in these sgquadrons.

[ne results of intarviews wlth managars in two RED
HORSE syuadrons, as well as a review of regulations and
policy wmatzarial, provided tha2 data ftor tnis scuay. Data
and Decision Analysis techniguas were used to d=ateranine tha
decision~making information nz2eds of various managers in
the sguadron. Descriptive and normative wnodels of key
decision processes were used to identify pota2ntial MIS/DSS3
application areas. Key decisions were analyzed to identify
the automatzd sysctem capabilities reguired to support tnese
decisions. PFinally, a4 risk assessment of the system

implementation environment was used to identify potential
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‘oarriers to tin2 effective implemantation of autoanatad
systems in a RED HOR3E sguadron.

I'he researcn findinjs indicate the prinary MI3
applications are reports of personnel, eguipment, ana
venicle availability; training scnedules; project status;
and readiness status to tne Jdifferent managers involved ia
tne two major sguadron activities--accomplisning troop
training projects, and maintaining comoat readiness.
Several D33 applications are reco.amanded to proviide
managers with support in scheduling training projects,
scheduling individuals for training and project
deployments, and forecasting funds or matarial
raguirements. A six-step implementation stcrategy is 3also
presented to improve user acceptance and facilitate the

integration of applications petw2en users.
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Py0oTIAL INFORMATION AND DECISION SUPPORYT S5YSTEM
APPLICATIONS FOR A CIVIL ENGINEERING
RED HORSE SQUADRON

I, Introduction

Witnin Air Force Civil Engineering, the Civil
Engineering Rapid Engineer Deployable, Heavy Operations
Squadron, Engineers (RED HORSE) are 400-man squaarons wnich
provide a combat engineering construction capability to
support the USAF mission worldwide, 1In peacetime, these
squadrons accomplish heavy construction and repair projects
at different bases to maintain proficiency in their wartime
skills. The vast resources of these squadrons and their
tremendous construction capability require that the managers
in these organizations make the best possible decisions in
allocating sgquadron resources. Effective Decision Support
Systems (DSS) and Management Information Systems (MIS) can
greatly enhance the quality of these decisions.

As part of the effort to improve the efficiency and
effectiveness of Air Force Civil Engineering units, the Air
Force is introducing the Work Information Management System
(WIMS) in all Base Civil Engineering (BCE) Squadrons (15).
These systems utilize a WANG mini-computer network system to

support application software developed by the USAF. RED

HORSE squadrons have been the target of similar automation
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attempts, but with less success. While the squadrons have

T -
. >

obtained small wmicro-computer systems, the automation re-

quirements of these squadrons are not adequately defined.

Justification for Study

DA

RED HORSE Sguadrons have a aifferent mission and
operate differently from Base Civil Engineering Squadrons.
Compared with the BCE squadrons, RED HORSE squadrons have
little experience with computers. Prior to the introduction
: of WIMS, most BCE squadrons operated witn BEAMS (Base

Engineer Automated Management System). Because of this, the

-
. - -

use of computers in BCE sguadrons may be more institutional-

ized. RED HORSE Squadrons, on the other hand, have not used

L I Dl B R

BEAMS. They have relied on manual information systems best
characterized by bulky files and wall hung "grease boards"

RED HORSE squadrons implementing computer systems must

ava e s AN

identify and design useful applications before the intended
benefits and objectives of any automation program can be
realized. This thesis research effort is directed towards
: helping RED HORSE sguadrons develop automation applications
by examining their information needs and providing

recommendations based on an analysis of those needs.

Background
: "RED HORSE squadrons provide a highly mopbile, rapidly

deployable civil engineering response force that is self-

Yo a i

sufficient for limited periods of time" (17:6). To support

WTATAFACRE SRt p"ac et -
L O NS J-.r.(\.r_.r.r ."V’N .



wartime and peacetime contingencies, RED HORSE sguadron

personnel and equipment resources are assigned to
specialized mobility teams. The composition of these teanms

is described in Air Force Regulation 93-9, Civil Engineering

RED HORSE Squadrons. During peacetime, these sgquadrons

conduct specialized personnel training in various areas, d
such as chemicai warfare, Rapid Runway Repair (RRR), Y
explos:ves demolition, special weapons, expedient methods,
and security training (17:26-30). Squadrons also conduct
periodic deployment exercises in the field. Troop training
projects provide valuable peacetime proficiency training "
for the craftsmen assigned to the sguadron. Personnel are

deployed to other bases to do construction and heavy repair

projects. Because of these activities, the environment in

the squadron is characterized by a constantly fluctuating

n_P_ s

work force, as people and equipment move from one project
or exercise to anotner. To accomplish its mission, each
squadron is divided into four main branches. An
organizationél chart for a typical RED HORSE sguadron is
shown in Figure 1.

The Engineering Branch contains the Engineering Design #
and Site Development/Drafting sections. They provide
engineering fiela support; conduct field surveys, site 4

selection, and base layout; and perform gquality control f

inspection and material testing (17:16).
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RED HORSE SQUADRON ORGANIZATION

Commander
(CC)
Deputy Commander
(CD)
Training Safety
(0T) (SE)
Unit Mobility Center Funds Management
(gmMc) (FM)
{ | I i
Administration Engineering Operations Logistics
CCQ, CCF, DA DE DO LG
Engineering Operations Logistics

Design (DEE) Center (DOO) Plans (LGX)

Site Development Cantonment Vehicle
(DEP) Flight (DOS) Maintenance
(LGT)
Airfield

Flight (DOP) Supply (LGS)

Detachments Services
(LGF)

Medical

(SG)

Figure 1. Organizational Chart (17:17)

The Logistics Branch contains Vehicle Maintenance,
Supply, Services, and Logistics Plans sections. It provides
all logistics support, including maintenance of all venicles
and equipment; storage, control, and issue of all materials,
clothing, and weapons; operation and maintenance of field
messing and laundry services; medical care; and the

preparation and maintenance of squadron mobility plans

(17:18-19).
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The Operations Branch contains the Operations Center,
Cantonment Flight (vertical skills) and Airfields Flight
(horizontal skills). Tne Operations Center schedules and
monitors all RED HORSE work projects and deployments. The
Cantonment and Airfields Flights provide the craftsmen or
workforce to accomplish vertical and horizontal
construction, including utility systems, paving, well
drilling, and explosive demolition operations (17:17-13).

The Administrative Branch includes the Sguadron Section

Commander, First Sergeant, and Sguadron Orderly Room func-

tions. It provides support to the Commander in discipline,
morale, and administration of squadron personnel. Other
special staff functions include Resource Management,
Training, and the Unit Mobility Center.

Automation Efforts, Compared to BCE squadrons, whicn

implemented BEAMS in the early 1970's, RED HORSE squadrons
have only recently shifted their interest towara
automation., Early efforts were mainly focused on
administrative functions through the acguisition of word
processing equipment., In 1984, the 820th and 823rd RED
HORSE squadrons received Z-100 micro-computers as part of a
Headquarters Tactical Air Command (HQ TAC) computer buy.
While some of the micro-computers were to be used for
mobility applications, such as load planning, the squadrons
were left to develop their own applications for the

remainder of the systems. A 15 May 1985 RED HORSE
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Information Management System (RdLMS) study, conducted oy
the Air Force Civil Zngineering and Services Center (42
AFE3C), stated the autvmation raguirement tor RED HORS:Z
squadrons:

A computer systam with interface and broadoand networx
inclusive of all RED HORSE sguadrons, deployed loca-
tions and sites. Implementation of this integrated
information management system for resource
allocations, scheauling, tracking and control using
CRT terminals; programmable intelligent terminals;
sheet, continuous form, and portaole printsars;
plotters; and minicomputers. The system will provide
a central point for information regarding training;
personnel actions; work force management and
assignments; mobility and deployment planning;
administrative management of squadron activities; worx
processing and control to include tracking, mataerial
processing, Jjob management to work processing,
tracking, and long reguirements generition, anda design
scheduling and analysis; and sguadron financial
management. fhis system will provide almost total
automation of the critical functions of a civil engi-
neering RED HORSE squadron and provide management with
summary data on the operation of the organization to
allow identification in ygraphical format of problem
areas and inefficient operations. (6:1)

During Octooer and November 198v, the 82Uth and slird
RED HORSE squadrons each received a wWANG VS5-1J0 mini-compat-
er system which consisted of 3J workstations, one central
processing unit, two 175-megabyte disk drives, one 75-mega-
byte disk drive, and three printers. These systems were
transferred from Air Force Regional Civil Engineer (AFRCE)
offices by the Directorate of Information Systems,
HQ AFESC/SI, as a result of AFRCE hardware upgrades. These
systems were valued at over $200,00u each (26).

Initial telephone interviews with several key managers

at the 823rd RED HORSE indicatea little support for the new

A Yt et s e A F oot 2 %o P ot s A AT et et et et e o e e oA
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computer systam. Some concerns voiced were as follow: "It E
will costs us $30,000 a year to maintain!", "Is tne 823rd E
ready for this mucnh computer?" "wWwe can do everything our :
section needs on a 2-248." "Can we justify this system?" !
Questions concerning the plan for installing the system f
elicited such responses as: "Maybe we should be asking--Do N
we want to take it out of the box?" "It may not be to late E'
to nip this [WANG computer| in the pud." ?

These concerns may reflect limited Xnowledyge ana -
experience of sguadron personnel with automated management -
systems and tneir own information needs. Since the system a
is basically a "forced implementation®" initiated by the :
Major Command (MAJCOM), Tactical Air Command (TAC), and HQ f
AFESC, squadron personnel may have trouble supporting the :,
implementation. In addition very little direction was a
provided to the sqguadrons to implement the system (5; 36). E:

During a RED HORSE Commanders Conference in April 1947, ::
the HQ AFESC Directorate of Readiness and the RED HORSE 3
Squadrons decided to postpone the implementation of the Ei
WANG systems and proceed with the developwment of application ?2
software for the Z-100 and Z-248 micro-computers (7; 12; :f
35). The 203rd CES(HR) Air National Guard, a newly formea E
unit, was designated as the pilot unit for RED HORSE 5
automation. This unit was selected because they volunteered :
and because they had a few people in their unit who were a

interested in personal computers (12; 35).
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Proolem Statement

The direction RED HUKSE automation efforts took as tne
result of the 1987 RED HORSE C.mmanders Conference appears
to represent a wholesale abandonment of tihe concepts estab-
lished in the 1985 RHIMS study. If the RED HORSE automation
program is designed by individuals oriented towards personal
(micro) computers, the resulting system will most likely
take that form. Also, if the system is designed by a few
individuals with limited knowledge of the information
requirements of the users outside their own section, the
resulting system may not be well integrated for total
sguadron support. This approach raises several guestions.
Will the designers understand the information needs of all
squadron managers? Will their system desiyn satisfy the
automation requirements of other squadrons? Finally, will
their design allow for system growth as other applications
arise?

The 1975 RHIMS study noted several problems with the
existing systems based on micro-computers and host base
automation support., According to the study,

Only limited procedures are available to produce spe-

cial inquiries or reports or to establish application

data bases. These procedures are often inadaquate due
to data field constraints, lack of automated ed@ting,
and the need to use a nonuser oriented programming
language to develop application reports. Additionally

terminals are limited in number and physical
availability discourages user involvement in the
existing system. . . . Our present method of using
other organizations' automated systems allows RED
HORSE to automate only a small part of work
requirements and is not state-of-the-art nor user




frienaly if it is available at all. . . . The

current system being used by RED HORSE is not

responsive enough to functional user requirements for
information, nor is it flexible enough to allow user
development and fine tuning of information

subsystems. (6:2)

It is not clear if an automated system based on stand-alone
micro-computers will overcome these problems; however, the
design of a mini-computer based network system would also
pose problems.

If RED HORSE sguadrons implement an automated
management system based on the WANG computer, they will be
given the BCE WIMS software to select the application
programs they can use or modify. It will be the
responsibility of each RED HORSE squadron to develop the
balance of the applications to meet their unigue
requirements (14; 48). This would be a difficult task for
several reasons. First, RED HORSE squadrons lack expertise
in working with computers, since their only prior experience
is with small Zenith 2-100 and Z-248 micro-computers.
Secondly, the small numoer of RED HORSE squadrons will not
get the cross-flow of ideas and applications that BCE
organizations will. This is due to the fact that tnere are
only four active RED HORSE squadrons, whereas there are
over 100 BCE squadrons that will be using WIMS. Finally,
the difference in the RED HORSE mission makes it difficulc

for them to develop specific applications.

A BCE squadron has fairly standard base operating and

maintenance responsibilities that require specific computer
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!i applications such as re=al property, utilities management,
‘: military Eamily housing, and contract management. RED
i HORSE sguadrons do not nhave base maintenance responsibili-
? ties, and are much more mobile, They spend most of their
ﬁ time training for their wartime mission, either in garrison
'i or at deployed locations. Thus, they may not be able to
E dedicate personnel to the development of applications.
2 Their people may simply not have the time, due to deploy-
S ments and exercises.
Y The primary problem seems to be the lack of any central
.; policy, based on a detailed analysis of user needs, to guide
A the development of automated management systems for RED
> HORSE squacrons. There is no analysis to validate the early
{ automation program decisions. For managers in the RED HORSE
': squadrons, the management guestions are--What type of
é system do we need, and how do I get the greatest benefits
! from it? This research attempted to answer these questions
. and provide a basis for future policy decisions by
E identifying user requirements through data collection and
4
analysis.
E Research Objectives
' The objectives of this research were to (1] identify
T‘ areas where MIS/DSS systems should be applied, [2] provide
3 recommendations for the development of specific DSs appli-
: cations, and [3] provide recommendations for the imple-
. mentation and long term development of these systems.
W 10
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Research Questions

To make the most effective use of tnese automated
management systems, managers must develop good applications
and implement them effectively. Specifically, the following
guestions must be answered:

1. Who are the key managers and what are their deci-
sion-making information needs?

2., What are the problems associated with current infor-
mation processes?

3. What capabilities of the MI5/DSS system are re-
quired?

4. What factors will affect the implementation of tnhe
system?

Assumptions

This research was based on the following assumptions:

1. No major changes to the RED HORSE mission or man-
agement policy will occur in the near future.

2. Basic operating procedures, mission, and policy
are the same for all RED HORSE squadrons, since
AFR 93-9, Civil Engineering RED HORSE Sguadrons,
governs,

Scope and Limitations

The basic purpose of this research was to identify some
specific computer applications and make recommendations as
to their design and implementation. This information
provides a starting point for the development of prototype
MIS/DSS systems that will demonstrate the usefulness of the
system and help stimulate user interest in developing other

applications. Furthermore, it was not the objective of this
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research to write the actual software for the MIS/DSS appli-
cations, but to identify specific applications and tne
Associated system capabilities to support them.

Due to time constraints and the difficulty associated
with getting information from overseas bases, only two CONUS
RED HORSE squadrons, the 820th CES(HR) and 823rd CE3(HR),
were considered in this research. The focus of the
applications was limited to the peacetime management
activities of a RED HORSE squadron, and did not address the
automation needs of a sguadron deployed under field
conditions. Despite this scope limitation, the
methodologies presented in this research can be used to

determine those needs.
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II. Literature Review of MI3/D35 Design and

Implementation dethodologies

Since the development of the first computer, automated
information systems have been evolving frowm larys expensive
systems with limited utility, to smaller 1nexpensive sys-
tems witn powerful applications for practicing managers.
The earliest Data Processing (DP) systems evolved 1nto
Management Information systems (MIS), wnich focused on
improving the efficiency of wmanagers (2; 42). 1In more
recent times, information systems have evolved that focus
on the improved effectiveness of decision makers. These
systems are called Decision Support Systems (DSs). Tne
concept of Decision Support Systems is relatively new.
Indeed, most of the theory associated with DSs nas occurred
since the early 1970's and too little research is
available to offer a universally accepted prescription for
designing and implementing these systems.

In this chapter, the current literature will be
reviewed in order to develop a methodology for
accomplisning the research objectives. First, some
differences between MIS and DSS and their development
processes will be examined. Next, different analysis
methodologies will be discussed to provide a basis for
data collection and analysis. Finally, various

considerations for system implementation will be reviewed
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to guide the recommendations for the long term development

of RED HORSE automation systems.

MIs versus DSS

According to Menkus, Manaygement Information Systeas
"are those [systems] that drive the organization; they
carry out its basic functions--funds accounting, production
control, and the like" (30:32). The primary focus of MIS
is on information flows, structured tasks and decisions,
improving manager's efficiency, and data inquiry and report
generation (28:1,2; 42:7). DSS, on the other hand, are
"interactive computer-based systems that help decision
makers utilize data and models to solve unstructured
problems" (42:4). A DSS combines a dialog component, which
provides the user-interface; a memory component, which
includes a data base; and a modeling component that
provides the analytical capabilities for problem solving
(42:260,301).

The primary focus of DSS is on decisions, semi-
structured and unstructured tasks, improving the
effectiveness of managers, and user-initiated and user-
controlled models that help conceptualize the problem or
decision (28:2; 42:7). DSS may use information provided in
an MIS (30:32), and are generally regarded as representing

"a natural evolutiun in computer applications" (28:2).
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MdI5 System Development Process

According to Alexander (1:120-128), the systems
development process can be divided into three phases: the
systems analysis phase, the design phase, ana the
implementation phase. In the systems analysis phase, a
detailed description of the system is developed to allow
the analyst to "examine its individual segments and
understand thoroughly the reasons behind any peculiarities
he may find" (1:127). This descriptive model is developed
using many information sources such as policy and
procedures manuals, organization charts, and personal
interviews with managers aad subordinates in the
organizational units.

In the design phase, the descriptive model is usea to
identify deficiencies in the existing system. A normative
model is then developed to overcome these deficiencies.

The final phase is the implementation of the new
system, 1In this phase, the specifications for the new
system are developed and put into action by an
implementation plan which sets fortn the activities and
individuals responsible for accomplishing them. This
includes the development and testing of computer programs,
training for the people who will use the system, and

periodic evaluations to control the overall implementation

program,
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DSS System Development Process

The development approacn for DSS systems is similar to

that for MIS systems in that it requires a description of

the current system as a starting point for the development

of the new system.

(42) recommend a four-phased

Sprague and Carlson

development process that assesses user needs and builds

user commitment early in the development of the system, and

provides for an evolutionary development process based on

the implementation of a specific DSS.

Phase 1I: Preliminary Study and Feasibility

Assessment,

Surveys and interviews with key managers are

used "to determine the extent of DSS-type applications"

and "the likelihood that these needs will continue or

increase in the future" (42:67). The implementer starts

explaining the DSS to users during this phase.

Phase 1I1: Developing the DSS Environment. Once 1t

has been determined that a D3$ is needed, a DSS group is

formed to formulate the objectives, manage the development

effort, and help users "bring the technology to bear on his

or her problems" (42:64). During this phase, the "minimal

set of tools [hardware and software] and data" are acquired

to start the first 0SS, and the group continues to build

user commitment to the project.

Phase III: Developing the Initial Specific DSS. Dur-

ing this phase, the DSS group works with users to identify
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a need "witn a high probapbility of =arly observaple
penefits" (42:68), and to develop a specific DSS to deal
with this need. Tne specific D3S supports a specific
decision or a specific decision-making process (42:301),
This initial specific DSS is upgraded and refined to
respond to users' needs.

Phase IV: Developing a Supsequent Specific DS3. Tais

final phase is really a continuous process of finding new
applications and developing specific D3s to deal with them.
The authors note that this "staged development approach
leads to the development of a DSS generator wnich evolves
from the process of building several specific DSS" (42:09).

Keen (28) recommends a pre-design cycle to help
identify the decisions that may benefit from decision
support and to introduce, early in the design process,
those factors such as user commitment and resources that
will affect implementation. This pre-design cycle, as
outlined in Figure 2, nelps to select areas for D3S support
and to define, compare, and select specific design
alternatives,

Perhaps the most significant difference in the design
of MIS and DS3 systems is the focus of the design effort.
Whereas MIS design is a process oriented approach that
focuses on the inputs and outputs of the system, the design
of a DSS must be process inaependent and focus on what the

system is intended to do {28:18U),
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Figure 2. The Pra-design Cycle (28:177)

Decision Type and Structure

The design of a D35S must be process independent. It
must be built in the context of tne decision and tne deci-
sion maker. Keen (28%:85-90), describes a framework for
analysis of decisions that allows the system designer to
identify those decisions tnhat are better suited for either
MIS or DSS support. This framework is based on two uni-
dimensional taxonomies developed by R.N. Anthony and d.A.

Simon (23:81).
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The first aimension classities the decision in taree
categories with respect to the type of decisions involved.
The first, strategic planning, is "the process of deciding
on objectives of the organization, on changes in these
objectives, on the resources used to obtain these objec-
tives, and on the politics that are to govern acquisition,
use, and disposition of resources" (28:82). The second,
management control, is "the process by which managers
assure that resources are obtained and used effectively and
efficiently in the accomplishment of tne organization's
objectives" (28:82). Finally, operational control is "tne
process of assuring that specific tasks are effectively and
efficiently carried out" (28:82).

The second dimension classifies decisions by the level
of difficulty or to the extent that they are repetitive and
routine. Structured decisions are those decisions that do
not require a manager to solve., They are routine to the
point that a procedure has been developed to nandle them.
Clerical personnel, data processing, or management science
models are best used here, Unstructured decisions are
those hard or unusual decisions that cannot be programmed
and require some degree of human intuition to solve. Semi-
structured decisions are those decisions that are
difficult enough to require some system support, but also
require some judgment and intuition on the part of the

manager. DSS are best used here.

19

.- "
o w

[ 4

AR AL I -w_v « .
- 0y ~( .

...
0

A Y y9s Y

Wi i

rr
-

Ul o ol PU T 4 ,-.f‘.,- v,
- e )_{ - -



[)
9
" TYPE OF
3 DECISIUN AANAGEMENT ACTIVITY
W Operational | Management | Strateygic Support
N Control Control Planning Needed
P; Structured Clerical,
! EDP or ™S
Models
\
- Semi- DSS
fx Structuread
w, Un- Human
Structured Intuition
&
v
2
Y Figure 3. A Framework for Information Systems (28:87)
)
b
-
; MIS/DSS Analysis Technigues
L)
a As mentioned previously, the starting point tor the
L%
f development of a DSS 1s a descriptive model of the
L
& existing system, Systems analysis techniques are used to
g
w develop the descriptive model,
Systems Analysis. Systems analysis attempts to deter-
Te
20 mine the essential nature of present information flows.
2
o "Documenting them estaolishes a conceptual vase ooth for
tne detailed analysis of the current system and the subse-
-; Juent development of tne improvea one"™ (1:131)., According
\
N to Sprague and Carlson, "Systems analysis refers to tae
N
p initial steps, which include 1) analyzing the existing
[\
N
g aciivities or problem area, and 2) defining the performance
.l N . .
M~ requirements of the system that will pe applied to those
[)
> activities" (42:94).
-
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Accoraing to Munro, "determining the information each
manager needs" is "generally recognized to pe one of the
most difficult phases in the development of Management
Information 3ystems (MI3)" (33:34), He describes two sys-
tems analysis technigues for analyzing managers i1nformation
needs. These two approaches, data analysis and decision
analysis, differ as to their focus. As their names sug-
gest, data analysis focuses on "an analysis and improvement
of the existing flow of data to the wmanager" (33:35),

whereas "decision analysis primarily involves an analysis

DATA ANALYSIS DECISION ANALYSIS

1. Examine all reports, 1. Determine major decision
files and other information responsibilities througn
sources drawn upon by the discussion with the
manager. manager,

2, Discuss with the manager 2. Determine policy and
the use of each piece of organizational objectives
information examined. relevant to decision
areas identified.

3. Eliminate unnecessary 3. Determine specific steps
information. reguired to complete each
major decision.

4, Determine unsatisfied 4, Develop a model
information needs through (flowchart) of
interaction with the each decision.
manager.

5. Examine flowchart to
determine information
required at each step in
the decision.

) ~ - S e T e
h YA " .'\~‘\f "'\ “~ '-‘\-_'\ ._s. .

Figure 4. Data and Decision Analysis Procedures (33:35,36)
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of decisions made oy the manager, the objective oeing to
determine the information required at eacn step in the
decision process" (33:35). The elements of these two
methods are shown in Figure 4.

Data analysis involves an extensive examination of tne
information a manager uses, as well as interviews with tne
@manager, to determine the manner in whica the information
is used. The data analysis method,

s+ 1involves analyzing a wmanager's existing
information flow to determine information no longsr
required, information to be continued, and new
information requirements. Information no longer
requirea is eliminated; reqguired information is
provided by the information system applications where
appropriate. (33:35)

Decision analysis is basea primarily on interviews witn tae

manayger to determine his decision responsibilities. Tae
decision analysis method

«e. involves first determining the major decision
responsibilities of the manager, and the appropriate
organizational policy and oojectives. nNext, the
manager articulates the various decision steps and the
information used at each step. The analyst develops
a decision flowchart representing the decision steps
and the i1nformation used at each step. The manager
and the analyst then refine both the decision process
and the information requirements. The revisea
decision flowchart constitutes the final statement of
information requirements for each decision. (33:30)

According to the author, the method used will depend on tne
situation. Generally, data analysis is best used "where
the decision-making is well-understood, routine and repeti-
tive"™ and decision analysis is best used "where the deci-

sion-making is poorly understood, less routine and less

22




repetitive"” (33:39). More often than not, the analysis
used will be a combination of the two.

Standard systems analysis technigues such flowcharting
are useful for Jdeveloping the descriptive model. However,
these technigues are inadegquate for defining the perfor.-
ance requirements of a DSS.

ROMC Approach. Most decision makers rely on

conceptualizations of the problem or decision and have
trouble describing the actual decision making process
(42:98). Because the DSS support requirements cannot Dde
adequately defined in advance, another systems analysis
technique was developed that focuses on the things a user
needs in order to make a decision,
The approach is based on a set of four user-oriented
entities: Representations, Operations, Memory Aids,
and Control Mechanisms. The capabilities of a DSS
from the user's point of view derive from its ability
to provide representations to help conceptualize and
communicate the problem or decision situation,
operations to analyze and manipulate those
representations, memory aids to assist the user in
linking the representations and operations, and
control mechanisms to handle and use the entire
system. For obvious reasons we call it the ROMC
approach, (42:96)
This process independent method defines tne components of
the specific DSS in terms of "the set of ROMC required by
the user to face the decision-making and problem solving
tasks" (42:116). To use this analysis, the decision is
first examined in terms of the intelligence, design, and

cholce operations used in decision making. Tnis model,

developed by H.A. Simon, describes these operations:
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Intelligence: Searcning the envircnment for
conditions calling for decisions. Raw data are
obtained, processed, and examined for clues tnat may
identify proolems.

Design: Inventing, developing, and analyzing possible

courses of action. This involves processes to

understand the problem, to generate solutions, and to
test solutions for feasibility.

Choice: Selecting a particular course of action from

those available. A choice is made and implemented,

(42:26-27)

Once the decision is divided into these three phases, the
representations, operations, memory aids, and control
mechanisms required to support these activities ar=
determined.

The representations "provide a context in which the
user can interpret outputs and invoke the operations"”
(42:102). These representations are what the user sees:
the interface between the system and the decision maker.
They may take on many forms such as lists, graphs, reports,
and data entry forms (42:102-103).

The operations provided by the system perform the data
manipulations to create information. Operations "may
involve complicated decision aids, such as simulation
models or forecasting algorithms" or simply selecting
subsets of data or generating statistics (42:104).

Memory aids "support the representations and
operations” by providing data bases, workspace,and

libraries for "accumulating results or the operations on

the representations™ (42:104-105),
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Finally, the control mechanisms provided by the sys-
tem "facilitate the mechanics of using the system. Zxamn—
ples are wenus or function keys for operation selections"
(42:1006) and other features which help the decision maker
use the system. The specific set of Representations,
Operations, Memory Aids, and Control Mechanisms make up the

specific D3S (42:110).

DSS Development Tactics

The design of Decision Support Systems is an
evolutionary process. The system is constantly modified
and improved as the user's decision support reguirements
change. The development of a DSS represents a considera-
ble investment of both time and resources. Organizations
must decide on the level of detailed planning and inte-
gration they will put into the development of the D35. The
more planning detail, the more it will cost and the lonyger
it will take to develop. On the other hand, without
adequate planning and integration, the useful applications
of the system may be limited. The system may be too
inflexible to accommodate other applications as they arise.
Sprague and Carlson describe three general approaches to
the development of DSS:

1. The Quick-Hit. This approach reguires the lz2ast

development time and e.fort, and is best used when "there
is an immediate problem area but no evidence of long term

need" (42:60-61). The organization purchases or develops a
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specifi1c system to "capture tne benetits, tnen considers
wnat to do next" (42:6VU). The resulting system is a
specirfic DS3, or "tne harawarz/software that allow a
specific decision maker or group of them to deal with
specific sets of real problems" (42:10). Tnis approach is
the fastest way to develop a specific DSS, but is least
flexible in adapting to otner applications that may
develop.

2. Tne Staged Development Approach. Some anount of

advanced planning is invested in the development of a
specific DSS. An iterative design process is used to
incorporate new applications while "giving a somnewhat early
payoff through the completion of one specific DSS" (42:61),
This approach requires more time and investment than the
"quick-hit" approach, but is more flexible and leads to the
accumulation of a general DS3 Generator capability. A DSS
enerator "is a package of related hardware and softwarz
which provides a set of capabilities to build specific 0355
quickly and easily" (42:11),.

3. The Complete DSS. This approach reguires exten-

sive development time and investment, since a completely
integrated DSS Generator is developed before any specific
DSS is built (42:61). This approach may take years to
develop, but the resulting system will be better integrated
to support many applications. It is, however, very
susceptipble to technological obsolescence due to its long

development time.
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Implementation

Ejually important to the design of a MIS or 2S5 1s its

implementation. Even the best systems are useless if they
are not used by the people they are designed to support.
Multinovich and Vlahovich define implementation as a
process that "entails bringing a system or subsystem into
operational use and turning it over to the users" (34:3).
They feel implementation should be a part of the "total
system design effort, which begins with systems analysis
and concludes witn testing phases" (32:3).

Keen and Morton note that successful implementation
strategies may be applied to poth MIS and DSS, out the
implementation of a successful DSS may require more
effort. They state that,

+.. fOr a system that automatas a well-aefined

procedure with few organizational interdependencies,

design is the key issue; for a DSS, whicnh explicitly
focuses on management processes and which aims at

changing proceaures and concepts, implementation wmay

be far more complex than the formal desiyn process.
(28:189)

Factors Affecting Successful Implementation.

According to Keen and Morton, past researchers nave had
great difficulty interpreting patterns of success or
failure in system implementation case studies. However,
they concluded that the presence of the following factors
increased the likelihood of success:

1. Top management support.

2. A clear felt need by the client.
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4. Early commitment by the user and conscious staff

B 3. An immediate, visible problem to work on.
$
i involvement.

5. A well-institutionalized OR/MI3 or 4I3 group.
(28:190)

Alter's research on system implementation led nim to
conclude that "the likelihood of successful implementation
increases to the extent to which the user has initiated tne
system and participated in its development” (2:154).

Strategies for Successful MI3/DSS Implementation.

Alter recommends an implementation strategy based on a risk
assessment of the current implementation environment.

This method consists of identifying the differences

between the existing situation ana "an ideal impleamentation
situation. Deviations between the existing circumstances
and the ideal are identified as risk factors" and an
implementation strategy or "course of corrective action" is
developed to handle each deviation (2:155,158).

Alter describes this ideal implementation situation

as one which allows the implementation process to "oe
planned and controlled with maximum certainty" (2:157).
Under this ideal situation,

the system is to be produced by a single implementer
for a single user who anticipates using the system for
a very definite purpose that can be specified in
advance with dgreat precision. 1Including the person
who will maintain it, all parties affected by the
system understand and accept in advance its impact on
them. All parties have prior experience with this
type of system, the system receives adequate support,
and its technical aesign is feasible and cost-
effective, (2:157)

23

J‘J‘fvl'fv"-’ o o L B P N P TR T
._A\_A" a*'.‘i p " _.ﬁ'_A\' \.-‘_. 'm e T AT .'.A‘?'.l?.&‘f.&..-&" ‘.'AJLE. »



Multinovich and Vlahovich recommena some people ana

system related strategies to pe consiaered during tne
implementation process (3ee Figure o).

Getting management involved with the implementation
process is important oecause management ust approve the
resource expenditures required to develop and implement the

system, They motivate subordinates to provide support to

People Related Strategies

Get Management Involved

Ascertain That There is a Felt Need for tne 3System

Get User Involvement

Provide Training and Education

Consider User Reguirements

Consider User Attitudes

Estaolish Effective Communication

Keep Interface Simple

Let Management Determine Information Usefulness
System Related Strategies

Identify the Proolem

Plan the Implementation

Control the Implementation Process

Do Post Implementation Evaluation

Figure 5. People Related and System Related Implementation
Strategies (32:9)
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i;‘ tne implementation process, ana tney can aftfect

% interdepartmental coordination and cooperation (32:9).
People will not use the systam unless they feel it meets

g their needs and is useful to them. The authors recommend

S implementers work with users to "sell them the system” by

- helping them identify problems suited for system support,

ﬁ getting users involved in the system design and by

ﬁ explaining the benefits of the system in terms of what it

A can do for them (32:11).

TE Training programs should include "educating the user

:: in the overall purpose of the system: what it is supposed

] to do, how does it do it, why do we want or need it done,

% and who must do it" (32:10).

f Implementers must consider user requirements such as

Y "flexibility, simplicity, reliability, economy, accuracy,
compatibility, security, etc." (32:11), in order to provide

Li a system that meets the users' needs. The authors state

‘: that, "a new system should satisfy a particular user's

g requirements without adversely affecting the information

2 requirements of other users in the system"™ (32:11)., This

': might be provided through the use of reports, tailored to

; the specific individual, that draw data from a master

f database. The implementer must also consider the future
plans of the organization and the possibility for future

- expansion of automated applications to avoid having the

f; organization outgrow the system and face the cost of

;? implementing a new or larger computer system (32:11).
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Failure to consiger user attitudes towards tne system
can greatly reduce the success of the implementation and
the effectiveness of the system. Once user attitudes are
recognized, the strategies for getting user involvement and
proviaing training can be used to influence those
attitudes.

Bstablisning effective communication between tne
implementers, management, and the system users is essential
during the implementation process. The communication
process should be analywzed, and "if necessary, the
organizational design adjusted to increase" user
involvement (32:12). Keeping the interface simple is
another strategy that will increase tne acceptance of the
system. To the user, the interface is the system. It
"must be kept simple so as not to scare or confuse the
user" (32:13). Also, the information produced by the
system must be usetul and important to the user or tne
system will not be accepted. The usefulness of this
information must be determined by the user--not the
designer or implementer (32:13).

Tne system related strategies shown in Figure 5 can be
summarized as (1) determining the right applications for
the system to support, (2) planning the implementation
early on to ensure compatibility with the systems design,
(3) controlling the implementation by setting goals and

measuring performance through systematic reviews, and
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(4) evaluating the implementation pased on "a prior
definition of improvement" to determine if "system
modifications should be made" and "when the systenn 1s

complete" (32:15).

Summary

In tnis chapter, differences between 415 and DS3 werz
examined, and various systems analysis methodologies were
presented for designing effective MI3 and DSS applications.
This literature indicates that an analysis of the users’
decisions and information needs provides a starting poiant
for the design of both types of systems. Systems analysis
tecnniques that focus on information inputs and outputs ars
petter suited for the MIS design process. Systems analysis
techniques that are process independent, such as the ROMC
approach, focus on the decision maker and his decision-
making requirements and are better suitea for DSS design.

Finally, the implementation strategies provided in the
current literature offer the implementer some tecinigues to
increase the effectiveness and acceptance of the resulting
systems. The technigues discussed in this chapter will
now be used to develop methodologies for accomplishing the

objectives of this research effort.
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III. Metnodologyy

This chapter will present the methodology that was
employed to accomplish the research oobjectives. The four
research objectives will be reviewed and the methodology

used to accomplish each objective will be discussed.

Identification of DSS Application Areas

According to Keen, "tihe first step in design is to
select the right problem to work on" (28:167). The
identification of potential MIS/DSS application ar=as
followed these steps:

Identify Key Decision Makers. A review of policy

guidance (such as AFR 93-9 and TAC Regulation 385-~3,

Management of Training Projects, Civil Engineering RED HORSE

Squadron), organization charts, handbooks, and telephone and
personal interviews witn sguadron personnel were usea to
identify the key decision makers and their critical
decisions and information needs. The data and decision
analysis techniques described by Munro (33) were used to
summarize the specific information requirements into a
table which indicated the organizational sections that
supplied the information and tnose that used the
information., Typical decisions made by managers in each
section were arranged in a decision matrix based on the

framework developed by Anthony and Simon (28:31-96). This

33




decision matrix classified the various dJdecisions 1ocording
to taeir degree of structura (unstructured, semi-strultireld,
and strucctured) and tne lavel of wmanagament (strataygic
planning, management control, and operational control) at
which they were wade. The rasults of each analysis wer:
forwarded to each RED HORSE squadron for validation.

Determining Proolems witn Current Processes. Inter-

views witn squadron personnel were used to determine probd-
lems with the current information and decision processes.
These problems are summarized by each section in Chapter 5.
Tnese problems and tihe data and decision analysis results
were used to determine which applications were better suited

for MIS and whicn were best suited for DSS.

Recommendations for Development of Specific DSS

The decision matrix, descripbed aoove, and interviews
with key managers provided several critical aecisions which
were used to determine tne required system capabilities.

Descriptive Models. Information obtained from

regulations and interviews was used to develop a de-
scriptive model of these critical information and decision
process, This step paralleled the first step in the pre-

design cycle--"Monitor and describe the current decision
process"--as described by Keen (28:174). Information ana
decision processes flow across oryganizational ooundaries
(Figure 6) in a complex system of information

interdependencies. Figure 6 represents this system as a
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Develop Normative Models, In this stage, more }
detailed interviews with key managers provided information o~
that described how the information and decision processes :
should work. Problem areas were identified by comparing the L
descriptive and normative models. Potential DSS -
application areas were selectea from problem areas ;:
associated with semi-structured and unstructured decisions. o
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Rejuired DSS Capapbilities. To answer this researchn

guestion, Key declisions in each application area were
analyzed in terms of the intelligence, design, and choice
activities performed by the decision maker. The ROMC
approach was used to define the DSS capaoilities reguired

to support these decision activities. This was accomplisnheu
by identifying the reguired Representations, Operations,
Memory aids, and Control mechanisms corresponding to each of
the intelligence, design, and choice activities, as

recommended by Sprague and Carlson (42).

Recommendations for System Implementation

Recommendations for implementing the above D55
applications were obtained from answers to the last
research guestion: What factors will affect the
implementation of tne system?

A simplified risk assessment was performed to identify
potential propolems in the implementation process.
Strategies for overcoming these provlems were developed
based on strategies documented in the current literature,

modified to fit tne RED HORSE sguadron environment,
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Iv. Findings

This chapter presents the findings that resulted from
the research methodology outlinea in Chapter 3. Key
managers in tne RED HORSE squadron were identified from AFR

93-9, Civil Engineering RED HORSE Squadrons (17) and

interviews with RED HORSE Commanders and branch chiefs.
These interviews were conducted using the interview
questions listed in Appendix A, <Critical activities,
typical decisions, and information neeas were determined
from personal and telephone interviews, and from a review

of policy guidance, operating handbooks, and other
materials. These findings will be presented for the command

section, special staff, and each brancnh.

Command Section

According to AFR 93-9, the major responsioilities of
the command section are to "exercise command jurisdiction
and control over the mission accomplishment of the sguadron
during training, exercises, deployments, and other mission
activities"; to ensure compliance with higher headguarters
directives; and to direct and control "activities related
to the logistics, engineering, operations, and administra-
tive branches, the special staff, and any PDUs (Permanently

Detached Units)" (17:16).
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Commander. Interviews with commanders indicated taeir
orimary decisions to be those dealing with allocating
sguadron resources to competing project priorities and
assessing organizational performance (12; 29).

It was notea that the current information management
system does not provide a consistent way to display sguadron
performance in various areas such as project design and
construction updates or the status of personnel, eguipment,
ana financial resources (12). Although commanders were not
interested in the detailed information of activities within
each section, they felt tney needea the status of project
scheduling and design, materials, funding, and equipment to
ensure both the host bases anc the sguadron were ready to
support the project deployment, allowing projects to proceed
on schedule and sguadron personnel to be employed
productively. During deployments, commanders need actual
versus scheduled progress information to make decisions
involving the scneduling of training exercises and other
projects. Some typical decisions for commanders are
presented in Appendix C, Key Decision Matrix. The
commanders' specific information needs are presented in
Appendix B, Data Analysis of Information Needs.

Deputy Commanaer. The Deputy Commander assists the

Commander with many daily management control activities.
Information needs for these managers are similar to those of

the Commander and include more detailed information on

33
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project status and scheduling to determine when to halt
projects and return personnel for sguadron home station
training in a manner to cause least impact to the project
schedule and nost base (41). Sguadron training information
is also required to ensure personnel are trained and combat
readiness is not degraded. 3ince project deployments often
cause conflicts with training appointments, squadrons neea a
way of integrating project schedules with training sched-
ules. Typical decisions for deputy commanders are presented
in Appendix C. Their specific information needs are
presented in Appendix B.

According to LtCol william Schaal, 823rd CES(dR) Deputy
Commander, the current information system presents several
problems. Accurate and current cost of projects
accomplished by tne sguadron are difficult to determine due
to the manual procedures for accounting for material
expenditures, credits, TDY, and labor costs. Also, similar
information provided by different sections does not agree.
For example, venicle status information provided by the
Operations Center does not agree with that provided by the
Vehicle Maintenance section. Finally, freguent changes in
the project design and construction schedule maxe it hard to

get accurate and current information on the status of

programs and resources (41).
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) Operations Branch

‘- This brancn is primarily concerned witn tne exacution
”,. of the Troop Training Program; maintaining special

Cal

Cd

’ construction capabilities such as explosives demolition,

o

well drilling, and asphalt paving; and the training and

f~ assignment of branch personnel on the sguadron's mobility

"y teams. Key managers in tnis brancn are the Director of

- Operations (DO), Chief of Cantonment Flight (DOS), Chief of
3 Airfields Flight (DOP), and the Chief of tne Operations

o

> Center (DOO).

X Interviews witn various individuals in this branch
': indicated some specific decisions and questions facing thas2
'
B managers. These are presentea in Appenaix C. Typical

L

L . ) )
= decisions made by the managers in this branch can be classi-
N fied as

N
PN (1) Project Scheduling - Which projects can we do?
v When and in what order? These are decisions aade
. jointly by DO, DOO, DOS, ana LOP (13; 39; 40).

h
-~ (2) Personnel Scheduling - Who will we send? For how
b long? Should we return this individual to the

2 squadron or re~-deploy him to another project

7, location? These decisions are made primarily by

DOS, DOP, and DOO (13; 39; 40).

3 (3) Equipment Scheduling - How will we allocate

: equipment resources to competing projects?

. These decisions are made primarily by DOP and DOS
- (3; 13; 40).

; Director of Operations. The primary information

. needs of the Director of Operations were determined to be

. project scheduling and tracking, personnel and training

"

. status, equipment availability, and branch financial

:

. 40
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management information. Key decisions involved scheduling

I’I(

a level of project effort that provided adequate

e

poroficiency training to branch personnel without over-

tasking individual shops (39; 40). It was noted that the

el

r.

current manual information system did not provide adequate

¥

information to allow this manager to assess the impact of

the project schedule on his people, their training, or the

Yot

squadron's readiness posture (40).

o’

Chief, Cantonment Flight. The Chief of Cantonments

T
.

Flight is responsible for managing, controlling, and

RIS

directing 130 men in various snhops. His primary

information needs include personnel availability, project

reguirements, project status, and training status. His key

1{1} -f.}.”l

decisions involve the selection of individuals for project

e

deployment and maintaining the required training and

mobility capability for personnel assigned to his sec®ion.

MR
X

The exlsting sguadron information management system

A.'.

I3

NS

makes it difficult to determine the individuals required

.

for each deployment and tneir availability. Project

PN

evaluations from DE showing the manpower and equipment
requirements are often receivea within 30 days of the

scheduled start date (45). By the time supervisors can

(R R AL NS

4

determine who is available and formulate crew lists,

individuals deploying receive only a few days of notice for

XN

their pending deployment. The lack of advance notice for

RN

long deployments (e.g. three months) causes personal

problems and adversely affects unit morale.

NS

.
-
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Finally, personnel deploying on a project .nust out-
process through several sections. The Training Section
determines whether the individual needs training; Logistic

Plans ensures he has updated shot records and dog tags;

- e g

| S e i

and Unit Administration detzrmines whether he has pending
disciplinary action, personnel actions, performance reports

or awards he must complete., If conflicts arise, the inai-

[N DA WP g

vidual may not be deployed, and the crew list may be re-
accomplisned.

Cnief, Airfields Flight. The decisions and

information needs of the Chief of Airfields Flight are

N similar to that of the Chiet of Cantonment Flight. TInis

manager also controls the sguadron vehicle dispatch and

operator care function, ana requires detailed venicle and

- equipment status information for selecting eguipment for

project deployments. It was noted that the high level of

TDY for individuals assigned to both the Cantonment ana

Airfields Flights caused problems in meeting Airman

Performance Reports (APR) and award suspenses (3; 13),

Also, the current squadron information system aid not

} provide adegquate personnel information, such as leave
projections and training status, to assist managers in
matching personnel available with project requirements

i (13).

. Chief, Operations Center. The Operations Center chief

interfaces with DE for project design status and to deter-

" |
|

\
]
»
1
k)
)
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mine manpower and equipment reguirements based on the pro-
ject evaluation accomplisned by DE's project engineers.

He also needs vehicle and eguipment status wnicn ne jets
from LGT and DOP, personnel availability information froam
DOS and DOP, and status of materials for local projects and
work orders from LGS. He maintains shop labor accounting
information, and provides project cost inforamation to F4.
Interviews with Operations Center managers indicated
several problems with the existing sguadron inforwation
systam.

The current manual system of tracking project cost and
maintaining man-hour labor accounting is very time
consuming, and accounts for a large portion of the
Operations Center's daily workload (45; 47). Tnis section
currently uses micro-computer basad spreadsheets to
maintain the In-house work Plan (IWP), but labor accountinyg
and work scheduling is still manually accomplisaned. Also,
the Operations Center provides reports indicating
personnel TDY. This information is also collectea and
maintained by LGX and DA, out is in different formats and
does not always agree (9; 45). Finally, changing project
priorities and project delays due to weather or probleams
with host base support cause frequent changes in tae
squadron's project schedule. The existing information
management system is too slow in providing accurate
information needed to evaluate these changes in terms of

the manpower, eguipment, and resources reguir=ad.

43

s
3cD

l.. a ‘{“l‘ l.

DN
LIy

g S Al g Tl e}

R

19
»

.

LA

ARy

»

)

. « & @ e m v s »_=_a
a B v
' e e / IS LA

NS

v
s

T
P AT

L)

“wl!
fl




N TN N R R R S
W " 'F 50S o

Logistics Branch

A review of regulations and interviews with squadron
personnel indicate the key managers in tnis branch are the
Director of Logistics (LG), the Chief of Logistic Plans
(LGX), the Chief of Supply (LGS), and the Chief of Vehicle
Maintenance (L$T). These managers' decisions ana decision-
making information needs are presented in detail in
Appendices C and B respectively, and are summarizea below:

(1) Logistics Management - what equipment do we need?

Are we efficiently managing our material
resources? Do we have adequate material and
eguipment stocks? These decisions are mads by
all sections in this branch.

(2) Readiness Management - Can this sqguadron support

the tasking indicated in this mobility plan?

Wwhat is our current readiness rating? 1Is this

individual available for deployment? These deci-

sions are made primarily by LGX and LG.
Interviews with branch personnel indicated some typical
decision-making information needs and problems witch tne

current information systems.

Director of Logistics. The LG's primary information

needs are vehicle and equipment status from LGT, equipment
requirements from DOO, funding and supply status
information from FM and LGS, and mobility status
information from LGX. This information is used to make
decisions involving the day-to-day management of the

branch,

Chief of Logistic Plans. Critical decisions involved

the determination of the squadron's mobility readiness,
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and tne configuration of personnel and eguipment increments
for deployment. Information needs were training status
from OT; personnel status from DA ana DOO; mobility team
assignments from all syuadron sections; and equipment and
cargo data from all sections such as weight, cube, loaa
lists, and transport restrictions {(16; 36).

It was noted that the current micro-computer based
load planning system used by LGX does not provide a
reliable product that indicates how the mobility increments
should be configured for various aircraft types. They feel
a need for a computer assisted load planning system that
allows them "to snift increments around and generate a
modified load plan" (9). Also, information used by LGX is
quite fragmented. They receive training information (such
as individual skill ana special capability training), from
OT, but schedule and maintain mobility training such as
pallet build-up, cargo courier, and hazardous carJo
training themselves (16; 36).

Chief of Supply. The Chief of Supply's primary
decisions involve the management of squadron materials to
support the operation of the squadron, the accomplishment
of projects and cantonment maintenance work, and mobility
training and deployment exercises; and the management of
funds used to acquire these materials,

Interviews with these managers indicate a major proo-

lem in the lack of integration between the squadron and the
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host BCE and pase supply automat=2a information systams that

support the RED HUORSE sgquadron. According to CiS3jt rRobert
Dycus, Chief of 3upply for the 820th RED HURSE, the lack of
such an interface with the BCE Government Owned Civil

Engineering Supply Store (GOCESS) means that RED HORSE

material reguisitions must be delivered to thne host BCE

for input into their Civil Engineering Material Acgquisition
System (CEMAS). One individual from the 820tn's Supply
Section works in tne BCE to assist with these inputs,
However, material destined for the 820th is delivared to
tne BCE material holding area to allow CEMAS inforamation to
be updated, and must be reloaded and trucked five miles by
tne 820th for their use. In addition to this extra
handling and wasted man-hours, materials are difficult to
locate and may be inadvertently pulled by BCE personnel for
use on their projects (20).

The lack of an automated interface makes it extrznely
difficult to make inguiries on the status of materials
ordered, and the cost of all materials for each project or
work order (20; 43). Another problem noted was mobility
bag inventories. The high level of deployment exercise
activity in RED HORSE squadrons makes inventories difficult
to maintain. Bags are physically inventoried when drawn
and returned, and an inventory card ir placed in each opag
with a copy in a central file. Shortages of mobility bag

items are determined by manually reviewing each card and
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totaling the rasult for each item. Manaygers in both
squadrons noted tne difficulty in determining which bags
were missing a certain size clotaning item (20; 43).

Chief of vehicle Maintenance. Tne Chief of Vehicle

Maintenance makes decisions involving the daily management
of the RED HORSE vehicle and equipment fleet. These
managers need information from the operations branch
indicating what equipment is required for each project,
where it is going, when it is required and for how long
(21; 31; 44). They interface with DOO to determine
requirements for, and the maintenance status of, equipment
and vehicles deployed on training projects. They also
provide LGX with fleet status, including Estimated Time In
Commission (ETIC) for eguipment out of commission.

It was notea that tne squadron's current information
management system did not always provide a list of
deploying vehicles in time for this section to adequatealy
inspect and complete repairs and scheduled maintenancea
prior to departure (44). Project scheduling information
could help these managers select mechanics to deploy on
projects, make petter budget forecasts, and develop
personnel leave scnedules (44). Also, fuel consumption
data is required for each deployed vehicle to allow their
Vehicle Information Management System (VIMS) to compute
vehicle mileage and generate the corresponding scheduled

maintenance requirements. Fuel consumption information is
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not always received for deployed vehicles. Upon returan,
when this information is input to VIMS, many vzahicles are
reported as overdue scheduled maintenance (44).

The current sguadron information system does not
provide an automated means of monitoring the status of
parts ordered through the Contractor Operated Parts Stor=
(COPARS). Much time and effort is expended conducting
physical inventories to determine the COPARS performance
and parts availability (31). The difficulty in deteramining
parts status makes it hard for Maintenance Control to
assign realistic ETIC to vehicles in maintenance. Finally,
there is no means available for capturing and analyzing
historical information to determine parts consumption rates
or to estimate required stock levels for War Readiness

Sparas Kit (WRSK) (44).

Engineering Branch

Key managers in this branch ars the Direccor of
Engineering (DE), Chief of the Design Section (DEE), and
the inaividual Project Engineers (PE) assigned to specific
projects. Typical decisions made by the managers in this
branch can be classified as

(1) Project Design and Planning - Which projects can
we design? When and in what order? These are
decisions wade jointly by DE, DO, <D, and CC.
Wnat major activities must be accomplished? What
manpower and equipment will be required? How
much will it cost? These decisions are .nade by
the individual PE's and DE.
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(2) Personnel Scheauling = Who should I assign as PE?
what is my design scheaule? These decisions are
made py DE from inputs oy DEE,

Director of Engineering. The DE jointly witn DO, CD

and CC review project requests to determine their training
value and feasipility for RED HORSE accomplishment. The

DE needs design status from DEE, DEP, and the PE's to
develop and maintain design schedules and present this
status to the Commander and his statf in weexly project
update briefings. Interviews with these managers indicated
several problems of concern.

Pernaps tne biggest problems facing these managers arz
tne changing project priorities, delays in project designs
accomplished by host bases, and freguent changes in tne
squadron's project scnedule due to short notice exercise
and project taskings by the Numbered Air Forces and MAJCOM.
The existing information management system is too slow in
providing accurate information needed to plan, design, and
evaluate these changes in terms of the manpower, equipment,
and resources required, or to develop and maintain design
schedules (4; 11).

Another problem is the inability to collect and use
historical project design and construction performance and
cost data. Without this data, actual unfunded planning and
design cost fcr each project is currently estimated with
little or no certainty (4). Historical performance and

cost data would help improve the speed and accuracy of
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project manpower, equipment, and cost evaluations ana

allow the development of unit cost estimates for various
types of facilities such as roads and pre-engineerad
buildings to be used by other agencies considering projects
for accomplishment by RED HORSE (4).

Chief, Design Section., Information needs for the

Chief of Design are essentially the same as for the
Director of Engineering. Xey decisions involve the
development and maintenance of the squadron ian-~house design
schedule (11; 38). Again, changing project priorities,
project delays, and short notice taskinys make it difficult
to maintain an effective design schedule (38).

Project Engineer. Key information needs for the

Project Engineer are project design status, construction
status, and the availapility of manpower and eguipment with
which to plan the project's accomplishment. It was noted
that project evaluations ara time consuming and difficult
to accomplish accurately due to insufficient cost
information. Also, the project evaluations must be
reaccomplished if the project is scheduled well beyond the
original estimated start date. Construction activity
charts (CPM and PERT) used to plan project activities are
time consuming and usually lack the format or level of
detail for making effective resource allocation decisions.
Since they are wmanually constructed, tney cannot be updated

quickly for use in evaluating changes in a project's
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schedule. This limits their usefulness to managers oota in

the squadron and in the field (11; 40; 45).

Administrative Brancn

According to policy regulations and interviews with
sgquadron personnel, the key managers in this section are
the Sguadron Section Commander (CCQ), the Squadron rFirst
Sergeant (CCF), and the Chief of Administration (DA) (7:18;
25). These managers' aecisions ana decision-making in-
formation needs are presented in detail in Appendices C and
B respectively, and are summarized below:

(1) Personnel Management - Is the sguadron
sufficiently manned? Should this individual be
retained or allowed to re-enlist?

(2) Unit Administration - Are we meeting suspenses
for performance reports, awards and decorations,

and correspondence?

Squadron Section Commander. Squadron Section

Commanders support the Commander "in controlling squadron
discipline, morale, welfare, and mission performance"
(17:10). TIhey neea personnel data maintained by the
orderly room, Unit Career Advisor, and Unit Administration
to provide recommendations to the Commander and section
supervisors regarding discipline and retention of squadron
personnel (25).

Squadron First Sergeant. Information needs for First

Sergeants are similar to those for the Sguadron Section
Commander. These managers require easy access to

individual personnel records.
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‘Q Chief of Administration. These managers monitor the

. status of personnel actions, review and revision of

squadron publications and policy letters, travel orders,

?
.' and suspenses for corraspondence, performance reports, and
: awards. They also monitor sguadron administrative work

é loads and the use of word processing equipment (22; 34).

.
o~ Funds Management

According to AFR 93-y, the Funds Manager "monitors

)

? squadron fund expenditures, recommends fund allocations,

: and coordinates preparation of unit budget" (17:16). The
. Funds Managers' decisions and decision-making information
s

N needs are presented in detail in Appendix C and Appendix B
v respectively, and are summarized as:

T (1) Financial Management - Do sections have

2 sufficient funds to accomplish their mission?

{i (2) Budget Formulation =~ what are our funding

: reguirements?

. The Funds Manager interfaces with managers of eacn branch
l; and special staff to receive budget requests, and to
‘E monitor and adjust guarterly fund targets for each section.
\ They also work closely with the Operations Center in
f: monitoring project cost chargeaole to squadron Operating

< and Maintenance funds (24; 27). They interface with the
I supporting host base Accounting and Finance Office, from
'; whom they receive fund status information. They also

o~

W receive reports from the host Base Supply indicating fund
a expenditures and status of contracts (24; 27). Interviews
k with these wanagers indicated several problems of concern.
: >
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According to dSgt dall, Funds Manager for the 823rd
RED HORSE, project cost accounting is his biggest problem
area. "The [current sguadron information wmanagement |
system does not provide a systematic flow of information to
tell how we are aoing in regards to project cost control"
(27). He monitors the cost of all projects accomplished by
the 823ra and must Jet labor hours spent from D00, and cost
of materials received from LGS for cantonment projects.

For projects at deployed locations, he depends on labor
costs reported from the deployed project manager through
D00, and material costs reported by the BCE at tne deployea
location (18:4). As it may take weeks or months for this
information to reacnh the sguadron, current and accurate
cost status for projects is nearly impossible to determine
and frequent requests for additional funds must be made
(24; 27).

T3gt Folle, Funds Manager for the 820tn RED dORSE also
feels project costing is a problem., While their Operations
Center (DOO) performs most of the project cost accounting
functions, the funds manayer monitors project costs
associated with training that are chargjeable to the 820tn.
Information needed to monitor project costs comes from many
sources and is not centralized, making it hard to track
project cost (24). He feels his biggest problem is "trying
to clarify section's funding needs" (24). Branches don't

provide budget reguirements clearly or in sufficient
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detail, and project costs =stimates are not accurate (24;

27). The current squadron information management system
does not provide a means for forecasting fund reguirements
pased on the project schedule.

The amount of syuadron funds required for TDY travel
and materials is directly related to the level of project
construction effort. when tne sguadron's project schedulz
changes, the type and amount of funds required to support
that schedule changes, These managers need a way to
forecast the funds required to support the changing project
schedule to allow them to initiate corrective actions
sooner and avoid constant reprogramming actions (24; 27).
Also, funds managers expressed a need for an automatad
information system that provides an interface with host
vase functions such as Accounting and Finance, Base Supply.,
Base Contracting, and Base Civil Engineering; as well as
the capability to make forecasts and present information ia
jraphs (sucn as pie, bar o, line charts), for use in

briefings to the Commander and his staff (24; 27).

Training

The key manager in this section is the Chief of
Training (OT) (10; 17:16; 46). His typical decisions are
associated with:

(1) Training Scheduling - Who needs training, what

type, and when? Who is available to fill this
training guota?
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(2) Training Monitoring and Reporting — What percent
of our people have completed required training?
Is this inaividual waking satisfactory On the Joo
Training (OJT) progress?

Managers in tihis section work closely with the
mobility plans section and rely on them to identify
specific individual training needs for personnel assigned
to the various sguadron mobility teams. They need
information from many sources to effectively schedule
personnel for training. Tney need information from DA ana
the section supervisors that indicate which people are
available for training, and information from DOO that
inaicates when personnel deployed are scheduled to return
to the sguadron (10; 46). They also interface with the
MAJCOM and host base activities to request training quotas
(10; 17:10).

Their biggest problems déal with scheduling
individuals for training. Information on personnel
availapility for training is fragmented, and changes ia the
squadron's project schedule make it difficult to develop a
meaningful training schedule., Personnel scheduled for
training are often pulled for deployment on high priority
projects, or delays in project accomplishment delay
individuals returning to the sguadron for training. The
result is a high rate of missed appointments (10; 46). The
Training Section can determine which individuals need
training, but supervisors are often reluctant to allow the

individual to be scheduled because of uncertainty as to if
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X and when that individual will pe needed for a particular

project.

o Unit Safety Office

o The Sguadron Safety Manager's decisions are generally
semi-structured or structured. dis primary information
needs are for personnel and equipment information reguirad
to accomplish accident and ground mishap reports. Safety

Managers maintain inspection records ana suspense status

) kA
2R s AN

for safety reports. ‘They also analyzes historical accident
data to predict accident trends and to wmake aecisions
regarding the type of accident prevention programs required

in tne squadron. One manager uses his nome computer to

LA &

e

analyze data due to the lack of automated support in the

squadron (3).

P
e s 1 a

Summary

Although many sections were acyuiring and developing
applications for 2-100, and 2-2438 micro-computers, tne

programs and formats differed between tne sections, maxing

A TN

it difficult to share information. Information exchange
was primarily through oral briefings and reports generated

by the collecting section.

P I PEST

Detailed and voluminous information on projects,

personnel, and training for these 400-man sguadrons

O, R

frequently caused managers to suffer from information

overload. The squadron's current information systems i{o
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not provide a fast, reliable flow of information oetween
sections. This cCreates an environment wnare MoOst
management Jdecisions are made under conditions of

uncertainty, even though the information is yenerally

PR ART

available in the organization.
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V. ANALY3IS

This chapter presents the analysis that resulted from
the research methodology outlined in chapter 3. This
chapter will descripbe the different analysis technigues used
in this research. The conclusions drawn from these analyses

will be presented in the next chapter,

Decision Analysis

Interviews with managers in the RED HORSE squadrons
indicated some of the typical decisions facing tnese
managers and provided valuable insight as to their decision
making information needs. The decisions were arranged in a
decision matrix pasad on the taxonomy developed by Antnony
and 3imon (2d4:381). The matrix classified each decision as
to the degree of structure and tne level of management at
whicn tne decision 1s made. This analysis was used to
Ldent)rfy tnose unstructured ana seml=-structured decirsions
tnat could pest pe supported by a DS5 as well as tne
structuyred decisions tnat lend tnemselves to MIS support.
Th1s analysi's was also used to determine specific
rntormation needs of the varirous managers 1n tne RED HURSE

3 jdadron,  The resalts of this analysis are pr2sented in

Appentrx o,




Data Analysis

Managers 1in each section were interviewed to determine
their essential decision-making information needs. Tnese
information needs were grouped into 19 areas of related
information and arranged in a table that indicated the
sections tnat used the information and those sections that
provided the information. The results of an initial data
analysis were forwarded to ooth squadrons for validation.
Managers in the squadrons Jgenerally agreed with the results,
but occasionally disagreed whether a specific information
item was required, or whether they provided the information
or simply used it. Such conflicts were resolved by listing
the information item as being used by the manager. Tnis
analysis is presented in detail in Appendix B, but is
summarized in Table 1 to indicate the types of information
shared most often between the various sections in the
sjuadron.

Using the data analysis in Appendix B, the number of
information elements used in each information type was
divided by the total number of information elements of thnat
type to compute the percentage of information elements used
by type for each manayger. Tapble 1 indicates the areas where
managers use 50 percent or more of the information elements
in each information type. This table helps the reader
visualize the relationships of various information types to

the managers by indicating the heavy users of each

information type.
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? Table 1. Summary Results of Daca Analysis

:

gi TYPE OF INFORMATION SECTIONS

% CCDDODODLLLLLDDDS SDCOR

4 CDOOOOGGGGGEEEEACTM
OSSP XTSF EP g

‘_ Project Tracking X XXX XXX XX K& XXX

§3 Project Design XX X X XXX X X X X

R Project Planning

' and Evaluation X ¥ X X X X X X

’g Project Cost X X X X

s Equipment/Vehicles XX XX XXX XX X X X X

e Maintenance Supply X X

\ Supply Eguipment X X XXX XX XX X X« X X X

; Supply Clothing X X

: WRSK/WRM Mgt X X X

- Supply Requisitions X X X XX XXX XXX XXX

w Tool Issue X X X X

Py Residual Materials X X X X X X

; Mobility/Readiness X XX XXX XXX XXX XX X

j Financial Mgt XX XX XX XXX XXX XXX X XXX

: Individual Personnel X X X X X X X X X X X X X X X X X X X

% Personnel Mgt X X X X X X X X X X X XX

g Administration X XX X X XX XXX XXX XXX XXX

A Training X X XX XX XXX XXX XXX XXX

t Hazard/Mishaps X X X X X X X X X X X

E( X indicates the manager uses 50 percent or more of the

information elements in this type.
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The results also indicate a strong need for sharing

AR RRARRRS

information between different sections. The degree to whicnh

EALCAY

information is shared between sections was deteramined by

totaling the number of sections using or providing each

LR T P DN )
x 0 0
._a

information element and averaging the totals for each

information type. Table 2 lists the ranking of information

~
types in order of increasing users. .
o,
S5
Table 2. Ranking of Information Shared by Sections ::’
N
>
RANK INFORMATION TYPE RANK INFORMATION TYPE Q
1. Individual Personnel/ 10. Hazard/4ishaps "
Financial Management N
11. Eguipment/Venicle N
2. Training Status Management -~
. U
3. Administration 12. Project Planning
and Evaluation ;
4. Mobility/Readiness _ :ﬁ
13. Residual Material o
5. Project Tracking ;
14. Project Cost v
6. Supply Eguipment
15. Tool Issue
7. Project Design
16. WRSK Mgt
8. Supply Requisition
17. Supply Clothing ,
9. Personnel
Administration 1s. Maintenance 3upply o
Descriptive Model -
The findings generated by this researcin indicate two <,
major activities of the squadron: (1) Accomplishing troop E
o
training projects, ana (2) maintaininjy a combat engineering :}
deployment capability. This section will begin with the =]
:f
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development of a descriptive wmodel that indicates key
decision making processes associated with these activities.
In the next section, a normative wouel is developed to
identify decision-making processes that could be improved
through automation. Figures 7 through 12 describe the
descriptive model for project program execution.

To maintain proficiency in their wartime engineering
skills, RED HORSE squadrons accomplish construction and
heavy repair projects for other bases., Various pases sena
their project requests to the RED HORSE squadron through
their parant MAJCOM and dQ AFESC (17:31). These reguests
are reviewed by the RED HORSE Commander, Deputy Comumander,
and the Operations and Engineering managers to determine
whether the project is feasible and provides valuaole
training (Figure 7). If acceptea, tne project is logged
into the Operations Center (DOO) and forwarded to the
Engineering Brancn (DE) for evaluation.

The DE assiyns a Project Engineer (PE) to manage the
design and evaluation eftort (Figure 8). The PE performs a
pre~design evaluation of the project to estimate the
imanpower, equipment, materials, and funds required to
accomplish the project (18:2). This information is provided
to the Operations Branch to allow the project to be
initially scheduled in the troop training project schedule.
The PE also serves as the primary point ot contact with the

host base to ensure the reguired host base material, desigyn,
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and funding are provided to support the project. The DE

reviews the project's scope in more detail and decides
whether the project snoula ope designed oy the reguesting BC:E
or by RED HORSE, based on his in-house desiygn scnedule and

his section's projected tasking (4; 11).

REQUEST

[sTaFF REVIEW |

NO
ACCEPT? RETURN TO
REQUESTER

YES

LOGGED IN DOO
AND FORWARDED TO DE

Figure 7. Recelipt and Review of Project Requests

Upon the completion of the project design, the PE
performs another project evaluation which is based on a
detailed Bill of Materials (BOM) and a Critical Path Method
(CPM) analysis of tne manpower and equipment that will be
regquired during construction. The PE must check with the
Airfielas Flight (DOP) to see if RED dORSE equipment will oe
available to support the project. If not, he calls the host

base at the project location to get information on the
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availability of BCE and local rental equipment. In some
cases, it may be cheaper to rent equipment locally than to
transport RED HORSE eguipment. Also, mobility requireweats
affect the decision of whether to deploy RED HORSE eguipment
and vehicles. The PE makes a detailea estimate of tne
funded and unfunded costs based on the travel, per diem, and
labor cost of the personnel deploying; the cost of
materials; the operating cost and depreciation of RED HORSE
equipment to be deployed; and the rental costs for egquipnrent
that will be obtained at the project location (18:2). Tae
PE drafts a list of men and eguipment required for eacn
project, indicating personnel required by Air Force
Specialty Code (AFSC) and equipment required by type, ana
the dates required. The DE forwards the project evaluation
package to the Operations Center (DO0OO).

The Operations Center updates the troop training
project schedule basea on the updatad project evaluation.
~hen the project is within 12 months of it's estimated start
date (ESD), it is inserted into the schedule as directed by
the Commander (45). The scheduler inputs the project
requirements into an In-house Workx Plan (IWP) spreaasheet to
check the feasibility of the new schedule according to
manpower and equipment availapbility. Other projects
affected by the schedule change are rescheduled as directed
by the Commander until a feasiole project schedule is
obtained. Figure 9 describes the project scheduling

process.
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DE ASSIGNS
PROJECT ENGINEER (PE)

YES

PROJECT
DESIGNED?

FINAL EVALJATION

PRELIMINARY
EVALUATION

BCE OR RH
DESIGN?

BCE.

SCHEDULE AND
DESIGN

Figure 8., Project Desiyn ana Evaluation

When the project's ESD is within one month, DOO will
forward tne crew lists and eguipment lists to the Cantonment
(DOS) and Airfields (DOP) flights to make personnel and
equipment assignments to crew lists indicating the specific

names and AFSC's of personnel selected to deploy.
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Generally, the supervisor makes the assignment after
consulting with an assignment board on the shop wall to

verifty that the individual desiredq is available, and not

NO
d0OLD
INITIAL
SCHEDULE
ESD NO
WITHIN 1 HOLD
MONTH ?
YES
FORWARD TO DOS AND DOP
FOR EQUIPMENT AND CREW
ASSIGNMENT

Figure 9. Project Scneduling

scheduled for another project during the same time period
(Figure 10). The supervisor must also check the individual
for overdue or scheduled training and appointments. The
venhicle dispatcin section in DOP uses a similar method to

assign equipment by type and registration number. The
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completed personnel and venicle lists are then forwardea to
the Project Manager, who is the ranking member of the

deploying team.

{

DOS REVIEW PROJECT DOP REVIEW PROJECT
REQUIREMENTS AND REQUIREMENTS AND
EQUIPMENT AND PERSONNEL EQUIPMENT AND PYERSONNEL
ASSIGN MEN ASSIGN HMEN
AND EQUIP AND EQUIP
vy
PROJECT LIST OF DEPLOYING
| EEE— ~
MANAGER EQUIPMENT TO LGT

Figure 1J. Egjuipment and Personnel Selection

The Project Manager (PM) provides a list of deploying
equipment to the vehicle maintenance section and coordinates
the final crew list with other squadron sections. The PM
coordinates the final crew list with the Logistic Plans
Section (LGX) to resolve any conflicts with scheduled
mobility training and to ensure each member on the deploying

team has an alternate available in the squadron to backfill
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his mopbility team position. For example, if an individual
is assigned to tha RH-1 mobility team, and his alternate 13
not availaole, the individual cannot deploy and the crew
list must be reaccomplished. The Training 3ection (JT)
reviews the crew list to determine if deployiayg inaiviauals
are scheduled for, or overdue, individual training
requirements, If tnere are conflicts, OT attempts to
schedule the individual for training prior to departure or
arrange for the individual to receive training at tne
deployed location. This is extremely difficult to do on
short notice and may cause the crew list to be
reaccomplished to replace the affected inagividual. The
Director of Operations reviews the eguipwent ana crew lists
to ensure they are complete, that they do not conflict wita
other resource requirements such as exerclises or otaer
projects, and that the commitment of these resources will
not degradge tihe r2adiness posture of the sgquadron. Tnhis
coordination process is indicated in Figure 11,

DOO and the PE continue to monitor project status, sucn
as funding and material support, up to the time that tie
crew is scheduled to deploy. Normally, matarials for
projects at deployed locations are ordered and stored oy tn=2
host BCE. Prior to the team deployment, 000 contacts the
host base to confirm that all required support 1s availaol-.
If tne reguirea support 1s not available, such as 1uv

percent materials on hand, then a new ESD is establish>d and

by
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PROJECT MANAGER RETURN TU
COORDINATES CREW LIST DOS/DIOP

MOBILITY YES
STATUS —
LOWERED?
NO
TRAINING YES
CONFLICTS? —
PENDING YES
PERSONNEL ;hi
CrIoNs?,
/
/’//
NO
Lol X0
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Project Jrew Pre-deployment Coordination
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the project 1s rescheduled. Signiticant 201,75 L0 1
nroject's ESD may affect p=rsonn2l and =2ji11_.027"
availapility. In sucn cases, the personalit 4An0d ~ fa. o
lists must be revised and the coordination ~itn o<ni-r
sections repeatea (Figure 12). If the pruject i3
supportable by the host base, ths team's personnel anu
eguipment are prepar=d for aeployment.

The DO works with the Project Manag=r to JecTiie "o
mode of transportation for tine deploying crew bHis 1 .0 "
project needs and a comparison of the costs of travz:l Uj
commercial or government airlift or governwment, r=nti., or
private vehicles. The Project Manager drafts tne [Of
orders, coordinates with the Funds Manager for tne proper
fund cite, and delivers them to DA for processinj. «nen aiil
personnel and equipment preparation is completsy tne te=am
deploys.

During tne construction phase, the deployed Project
Manager tracks labor and materials expended and providzs
this information to the Operations Center during weexkly
project updates, ooth by mail and by telephone (47). It
determined that additional manpower or eguipment 1is
required, the Project Manger makes a reguest to D0O, who
coordinates the request with DOP and DOS, and th. above

process 1is repeated.
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ot e Mo e Jescriotive wodel Do tue

ST AT Lt e trarnlng srojran, 1eveloue2d 1oova?,
D S T TN GRS SRSV B I GRS SR OS GRVI) IS Sk SUNE GRE R NV £ JE% - S W
Feviocwe d, ot aatesd, apptoved, scaeddied, and 2x2cuted,. In
fee ek 3t iun, some S0 Lne <2y 420131008 that 6l gjnt oe
SappborTe ) Ly Uso AppLlCcitlons were analysead using tne ROAC
[V SR T tRrterniiae tne D55 Japdbllltils rzgulred oy tne
nei A ge-r s Naking "ause Jdecrsions.  The propnse2d aornative

oo ders 13 35T Lty tae 2&130LN04 process, sdpport=za o7 LS
101 U3 1Y &y polnts In the process to Lnprove decision
"akLN g,

Ce T st poulat an tiae execution of tne R:0 dURSE troop
Lr11i01ny Lroject program recommended for automated support
Lo T miglae2ring 125140 oand evildation process. derz2, an
1t unated 3e3tyn scneduling wodule (a DS35 application) c¢oula
1551030 A UL 1N as3s514jnlngy endlne2rs to the various
Leogects, and 1n dev2loping an =2ttective design schedul2,
Ot Coul il pe eastly updatea as project priorities caange.
Jils modale costd provide design scheduling and status
reports (an MLs application) to the various sguaaron
nanayers. A cost estimating module could Jdraw lapbor nours,
1ind materlals cost dats trom a historical database or rLrom
Enjinewring Performance Standards (EPS) to heip engineers in
pertorming project evaluations. Anotner D3S anplication is
a project planning module that would provide automated

project managyement support, such as Critical Path Method

12
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(CPM) and Project gvaluation and Review Tecianijue (PERT), to
provide a visual representation of the manpower and
equipment requirea taroughout the project duration.

The next point in the project evaluation process is
recommending egquipment to be deployed by RED HORSE,
eJuipment to be provided by the host BCE, and rental
equigment., Here, the engineer needs a list of RED HORSE
eguipment and vehicles projected to be available in the
timeframe the project is scheduled for accomplisnment. Tnis
module would assist the engineer in selecting RED HORSE
ejuipment by comparing the cost of deploying squadron
equipment with the cost of renting equipment based on the
transportation distance and operating hours required. This
module shoula also have the capability to project fuel and
other operating costs as well as eguipment depreciation
costs from data in an equipment database.

The initial project scheduling process also lends
itself to MIS and DSS support. Here it is proposed that RED
HORSE sgjuadrons use a work scheduling module, similar to
that developed for the BCE WIMS system. Since availability
of heavy construction equipment severely constrains tne
project scheduling decision, the module siiould generate
recommendea project schedules based on both manpower anda
egquipment availability. This scheduling module would allow
alternative project schedules to be evaluatead (a Ds5
application) and provide data on the current project

scheaule to all syuadron sections (an MIs application).
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The current process of evaluating and scheduling
projects is too slow to react to changes in the project
scneaule. DOO often receives project evaluations within oane
month of the project start date. It has been suggested that
evaluations should be completed at least two montns prior to
the project start to allow adequate time for personnel and
equipment preparation. A scheduling module could improve
the current process by reducing the time required to Jdevelop
new project schedules, and allowiag equipment and crew Lists
to be developed sooner. The Vehicle Maintenance Section
could get advanced information regarding equipment scneaulad
to deploy, and thus would have adeguate time to inspect and
repair them, Individuals would jet more2 advance notice of
their deployments, allowing them to complete required
training and personal actions, and reduce the stress imposed
on their families due to short notice TDYs.

The personnel and equipment assliynment process could
also oenefit from VS5 support. Here the system could
support mandayjers by checKing inaividuals assigned to a crew
list against master training and personnel dataovases for
potential conflicts with tralning, appointments,
adminlistrative actions, and other considerations, such as
leave scnedules und time away from station., Moreovzr, every
prece of eguipment assigned to a project could be checxed
111048t 1 master egulpnent and venrcle gatabase for

cuntlicts with scheduled marntenance and other project

14




tassing. Furtnernore, every propos2a project deployment
could be analyzed to determine tne overall impact on
training schedules ana squidron mopillty reaainess status,
allowing managers to mnake earlier adjustments to maxi.nize
squadron readiness. The use of autownatad support 1n taese2
orocesses would eliminate much of the time spent
cooriinating tine crew list with tne various sections 'Fijur=
1.

Following the asslignment process, tne Director of
Operations reviews the final schedule, and approves or
modifies it. dere a DSS could aia nis decision vy providing
an overall picture of squadron mobility, training, manninj,
equipmnent, and funding status based on a given project
schedule. This module snould allow the manager to axamine
the impacts to these various itews from changes 1n the
project schedule. The system should be flexiols to allow
various managers to make inguirles ranging from tne very
detailed (such as the names of personnel deploying on a
certain project) to the agyregate (such as the total aumper
of deploying personnel for a Jiven period).

Tne next point 1n the process where a NS5 coula e
applied is in decidiny tne least cost wmode of travel for
deploying personnel. Here a cost analysis model could be
used to compare the cost of airfare with the cost ot pov

travel based on the location, travel Jdistance, and

historical cost data.
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. coordiaation witn tne Fuands Management sectiun for
funds reguired to sJpport a project deployment could 2also o2

Laproved tnrougn M1s5/055 support, Tne Current 3 juadron

4%

information systems do not allow tne Funds Manager to assess

changes in funds reguired caused by changes 10 the level of

Y
v.. - l.‘

project activity. A 0SS financiral forecasting module 15

regulrea. This nodul2 would use project cost 1afornatian

provided by the project =valuations to determine tn: fands
rejuired by Element of Expense [nvestnent Code (EELJ) for
2ach gyuarter, based on the current project schedule.

Tae final point 1n the process, rescheddlinyg, =-oull oe
. improved tnrouyh the use of two DS5 applicitions mentiona2u

. previously. First, the uperations Center coula use tae Jpd

g

information provided 1n tne project »lanning nouuale to
evaluate changes 1n a project's estimat-=2d completion uatz

(ECD). Deployed project managers could telephone DO to

L L8

report changes 1n project allestones (2.4. a s51x 14, delay
in pouring concrete for a4 buillding tounagationl). VIV

personnel could access tne CPM for that project, cnaaje tae

activity start times, and the system would analyze and

report new nilestones ana project coumpletion dates,

Secondly, DOU could use the scheduliny module to evaluat:2
changes in the total prouject schedule caused by changes 1n
an individual project's ECD.

, ROMC Analysis. Thne descriptive and noraativs .nouael,

developed above and typical decisions assoclated wita this

To
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process (Appendix C) were used to det:2rmine the Jeneral
system reguiraments for supportinj various Jeclstouns.
Several critical semi-structured decisions were selz2cted for

this analysis. TInese are listed in Tapble 3.

Taole s. Decisions Selected for ROWC Analysis

1. Considering the affect on wmooility team readiness,
should I approve this project scheaule?

2. <Can we design this project In-hous=2? wWho sanould I
assign as Project Enyineer? How shoula I assiyn
engineers to this design effort?

s v
>4

nl

>y

3. How should we distriout2 sguadron ooligjatiron
authority? Wwhat are our quarterly fund reguirements?

"\\

4. what stock levels should we estabiish for our war
Readiness Spares Kits (WRSK)?

5. wWho snould I assign to this project deployment?
6. Considering that possiole changes in a project start
date may cause deployed personnel to miss scheduled

training, should I approve this project crew list?

7. Wnat 2guipment and vehicles snould we deploy? Wwnat
vehicles should we pborrow or rent?

4. When should this project be scheuuled?

9. wWhen should tnis training be conducted? How many
training quotas do [ neea? who should I schedule for
this traininyg?

First, key decisions were analyzed in terwms of Simon's tnree
stages of decision-making to determine the Intelligence,
Design, and Choice activities performed by the decision
maker. Then, the detailed Requirements, Operations, Memory
aids, and Control mechanisms required of a DSS to support

those activities were determined. This ROMC analysis is
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‘: rather lengtny ana 15 lacluded 1n Apvenaix I, KOAC Analysis
i Results.
x) . .
b R13K Analysi13s for Implementation
of*
- . ) .
<) The findings generated from tnis research were usea to
K]
identify the differences between the existing RED HORSE
)
% . . . .
L squadron environment and the "ideal implementation
, , . .
e, situation" as recommended by Alter (2:155,158). Under
L
. Alter's ideal implementation environment
& the system is to be produced by a single
' implementer for a single user who anticipates
X using the system for a very definite purpose that
[

can be specitied in advance with gr=at precision.
v Including the person who will maintain it, all
X parties affectea oy the system understana and
. accept in advance its impact on them. All
: parties nave prior experience with this type of
: system, the system receives adeguate support,

f and 1its technical design is feasinle ana cost-
effective. (2:157)

ﬁ Comparing this environment witn that in a typical RED

3 HORSE squadron indicates eight primary differences or risk

i factors:

f 1. Multiple Implementers. Interviews with HQ AFESC,

. HQ TAC, and RED HORSE squadron personnel indicated some

‘ confusion as to who would implement automated management

's systems in the RED HORSE sguadrons. RED HORSE squadrons

ﬂ lack the expertise reguired to implement automated

‘i management systems and must rely on assistance from other

S orjanizations, Problems may occur when attempting to

E incorporate the interests of the squadron users, the MAJCOM,

p and H) AFESC.

§

§ 78
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2. Multiple Users. Different managers within the

squadron have different decision-making inforwmation needs
ana difterent decision-makingy and management styles. ‘ihese
individual differences must be considered during design and
implementation to facilitate user acceptance anda ensure the
system meets the individual manager's needs. Also, the
system will require data to be provided by many differant
sections. Individuals in the various sections may provide
data in a "feeder role" (2:103), but wmay not directly
benefit from it. Thus, they may lack motivation to provide
accurate and timely inputs.

3. Lack of a Clear Pregefined Purpose. Managers in

the RED HORSE squadron generally have a good idea of their
own section's information neeas, but do not fully understand
or appreciate the information needs of other sections in the
squadron. To implement a well integrated system, tnese
needs must be explored and the system's purpose,
applications, capabilities and limitations must be
understood by all users. This research is designed to
explore user needs and can be used as a basis for defining
the purpose of the system.

4. User Acceptance. As mentioned in Chapter 1, the

WANG mini-computers provided to the 820th and 823rd RED
HORSE sguadrons were not totally accepted. Managers in
these squadrons were reluctant to support the cost of

installing, operating, and maintalning the system because
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they could not sce the benefits of the system and wera not

- N e

provided adequate support to implement tne system. Tn=2 =
system was basically a forced implementation, witn little to
no user initiation or participation. ;

5. Lack of Prior Knowledye of tne System. RED HORSE

squadrons lack prior experience with the more complex 5
automated information management systams like BEAMS or WIdS, E
However, they are developing some experience with "stand }
alone" micro-computers such as tne 2-100 and 4-248. Users b
¥#ill most likely have problems understanding the
capabilities of a new system and the use of 1ts agplications ;
software. This may lead to disuse (not using the system) or ;
misuse (using the applications the wrong way). ?
6. Uncertainty of Funding Support. The initial costs
for implementing the new system will likely be too higjn for &
the sguadron to absorb alone. Inadeguate funding may delay ;
the implementation effort or cduse users to resent the -
system as being a financial millstone around tneir necks. ;Z
The estimated operating and malntenance cost for the new E'
o
system should be determined during tne design stage so0 tihat >
the sguadron can budyget for them early. -:
~
7. Uncertainty of Operating Support. As mentioned )
previously, the RED JdORSE sguadron eonvitonwent 1 'S
characterized by a constdantly tluctytrting work toroe s ;f
peopl2 are wmoved from one prooectoar eXer crse toooan e, -
A)

Because HED HORSE personanel ar: sa0Dgecr to 0 A v !
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TDY, managers are concerned taat trained operators will not
be availapble to oparate the system (12).

8. Uncertainty of Technical Desiyn Feasidility,

Because of their lack of experience with automated
information management systems, and ill-definea information
needs, the new system may not be designed to provide the
right support to the right problems. If squadrons aras to
develop the system on their own, it may not incorporate
available technology or achieve tne level of integration
required to provide full sguadron support.

9. Uncertainty of Cost Effectiveness. Consiaeraole

resources may be invested in the development of a new
system, only to find that advances in technology provide a
bpetter alternative. Also, it is difficult, if not
impossible, to put a dollar value on increased effectiveness

of decision-making.
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CONCLUSIONS AND RECUMMZINOATLONGS

This chapter presents tae concluslons drawn 7on ¢

analysis presented 1n the previods cnaptef.  ine Joic. i-

and recommendations from tnis rasearcnh will De 11scissed

the tnrea reszarch oojectives: (1] 1deatity ar=as w~a2r-

.

MIS/D3S systems should pe applied, (2] provide r=lonne it~

tions for the development of specitic D35 applilati.us,

[3] provide recommendations for tnhe implementation ana i

term development

Identify MIS/DSS

of tnese systeas.

Application Ar=21s

Tne analyses
satisfy the first
Information Needs
identify 4IS appl
{Appendix ) was
unstructurad decCl
applications were
processes descrio

summarizzs tae va

descridoed 10 Chapter > werz used -
r2search objective. ne Dati1 Anaiysis
(Appendaix 8) was uased prianarily; to
ications. The Key Decision Maftrix
used tu 1dentliy CaoS2 S2MI=3TrJlC%ar oo
5100s Dest supported oy JIos. J55
1dentitfiea tor tne decision-making,
ed 1n thne normative .gnodel. Tavlie =

r1ous adtoumnatzd manag=2ament applications

recommended for RZD HORSE sjuadrons. These applications

preseiated for eacn kKey manager 1a tne RELD HORSE 3 44aarovan,

commander.

dnstsracturea g

Fhe Comnander's prinary gecisions are

S20l=stractar a., sl tnes:2 d-ci1s10ns

regquire a large Jdegree O! 1ntalition on the part ot tae

2t

ar:

P



[ T R T Doty T JLalTeenT 1na oascurac?
Tt e TS regaraing tae status of
RN N ERNR cy o Leit, naT2r1iials, and tinas.
LD o Ul T ag et At 003 and Ta2 D40% tndt commanders

‘r
v

40T e er AL lsed (Do rmation Lo toe torn ot perforaance

'St2m tnat allows reports

S s, tottattea T Lrovide (aforwation tallore2ya Lo

T ondlYidal. conrnander's neeas, Also, 310Ce Key .aanaygars

Yoo IS 0r s Lo varlous DLsradlngs tarodghodt tae sgaidron
111 sLO et T oA 0T o TU0Y, an eleltroals eaill atility

4050 Al w JOonmMANaers L 23102 nessagjes, tasklnyg, and
Lil4ities ot oA1s ostatt pending tnelr ra2tarn.

Jeydt, Jomnander, Most ot tne Depuaty Commanaer's

de>13100nS$ ar2 Janstractarel and s2mi-structured. The
C2lommendea Mls applications are essentlally the same as for
thae Jomnmander, with more Jdetalled report information
Sonsernlng project planning and design, construction,
p=2rsonnel, =3Jalpment, training, readiness, and sguadron
f1nancial status. 0SS applications include a module tfor
projecting special Operational Readiness and Training Status
(3CRT3) readiness uata pased on the project proyram
schedule. Also, access to the project scheduling module
woula allow him to assess the impact of schedule changes on

training, personnel, and equipment availability.
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Table 4,

summary of RED HORSE Automated Management Systain
Applications.

MIS APPLICATIONS

Project status reports Material status

Personnel status reports APR and Award suspenses

Vehicle and eguipment status Leave projections

Financial status Labor accounting reports

Training rosters Mopility equipment
inventory management

Mobility readiness status

D5S APPLICATIONS

Automated CPM networks Travel cost analysis

Project evaluations Project crew selection

rReadiness forecasting Project equip selection

Project scheduling Mobility load planning

Financial forecasting Design scheduling

Training scheduling Design and construction
cost estimating

Stock level estimating

OTHER

BElectronic mail

Word processing

Director of Operations. The DO is primarily faced with

semi-structured decisions. Recommended MIS applications
include reports to provide information concerning project
planning and design status, construction status,

availability of branch personnel, equipment status and long-

84
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T

range availaoility, training scnedules for branch personnel,

branch APR and award suspenses, mobility team status, and

s

oranch financial status. Several DSS applications are

-

recommended for this manager. First, the automated CP#

PO

planning module used by the Project Engineer to determine
project construction schedules could be used by the DO to

evaluate the affect of changes in the construction scnedule

S el

on the manpower and equipment resources used by the project,
and to compute new activity start and completion dates. The
o equipment planning module, used by DE to recommend RED HdORSE
equipment for deployment, could be used to aetermine the
feasibility of deploying additional equipment required

N during a project deployment. A project scheduling module

- could be used to evaluate alternative project schedules ana
determine tne impact on eguipment and personnel availability
as well as scheduled training for branch personnel. A SORTS
readiness forecasting module could be used to ygive tine CO a
N Jrapinic representation of the squadron's projected readiness
rating over time basea on a given troop training program
schedule, The DO could also benefit from a financial
forecasting moaule that could combine expendaitures by each

section and display graphic representations of planned

- ey T

versus actual fund expenditures and estimated expenditures

V for the branch based on historical data. Finally, the DO
could use a travel cost analysis module to determine the
most cost effective mode of travel for deployiny

individuals,
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Chief, Operations Center. Recommended 4l3 applications

include reports to provide information concerning project
planning and design status, construction status,
availability of branch personnel, equipment status and long-
range availability, detailed training and personnel
information for section personnel, and project and work
order material cost and availability information. In
addition, an automated labor accounting module, similar to
that developed for WIMS, is recommendea to automate the
preparation of weekly work schedules, mannour accounting,
labor reporting, ana the preparation of the In~house work
Plan (IAP). Several DSS applications are recommended for
this manager, First, the automated CPM planning module,
used by the Project Engineer to determine project
construction scheaules, could be used by the D00 to update
project status as progress reports are received from
deployed project managers. He could evaluate the affect of
changes in the project’'s construction schedule on the
manpower and eguipment resources used by the project and to
compute new activity start and completion dates. This
information could be provided to the Project #anayer anda
used to update the troop training program schedule. The
project scheduling module could be used to aevelop
alternative project schedules for the troop training program

to better utilize eguipment and personnel resources.
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Chief, Cantonment Flight. The Chief of Cantonment

Flight is primarily faced with structured and semi-
structured decisions. Recommended MI3 applications include
) reports to provide information concerning project planning
and design status, construction status, availability of
section personnel, training schedules for section personnel,
! section APR and award suspenses, OJT status for section
personnel, mobility team assignments, and section financial
status. Several DSS applications are recommended. First,
: the automated CPM planning module could be used to provide
detailed manpower and eguigment requirements for eacn day of
the proposed project. These managers could use tnis

information to make better crew assignments, resource

e e

leveling, and for recommending changes to accelerate Jjoo

progress. This manager would also benefit from a personnel
scheduling module that would help match available personnel
with project requirements after checking for conflicts witn
scheduled leave, training, or other appointments.

Chief, Airfields Flight. Recommended MIS applications

are essentially the same as for the Chief of Cantonment

. 7 Flight, but should include detailed reports of eguipment ana
vehicle status including scheduled maintenance and long-term
availability, and project ana exercise taskings for all

) equipment assets, DSS applications for this manager are the

same as for DOS.
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Director of Logistics. The LG is primarily faced wich

semi-structured decisions. Recommended MIS applications
include reports to provide information concerning project
status, material status, availability of branch personnel,
equipment status and long-range availability, traiaing
schedules for branch personnel, branch APR and award
suspenses, mobility team status, and brancn financial
status. Several DSS applications are recommended for tnis
manager. First, the 3JORTS readiness forecasting modul=
could be used to give the LG a graphic representation of the
squadron's projected readiness rating over time pased on a
given troop training program schedule, The LG could also
benefit from a financial forecasting module that coula
combine expenditures by each section and display graphic
representations of planned versus actual fund expenditures
and estimated expenditures for tne branch based on
historical data.

Chiet, Logistic Plans. Tne Chief of Logistic Plans is

primarily faced with structured and semi-structured
decisions. Recommended IS applications include reports to
provide information concerning project status, mobility team
assignments, availability of squadron personnel, squadron
training status, status of mobility equipment and
increments, training schedules for section personnel,
section APR and award suspenses, 0JT status for section

personnel, and section financial status. In addition, an
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MI3 system for monitoring the status of personnel and
equipment preparation during exercises or contingency
deployments could greatly benefit these nanagers.

Such a system should allow all sections to report
manning status on their teraminals during recalls. The
system would aggregate the information by shop and mooility
team. Requirea processing events and completion times coula
be dispiayed on terminals in each section and at tne
mobility processing chneck-points. ©ach section anda check-
point could input -he status of their required actions and
the system could compute new estimated completion times and
flag problem areas.

Several DSS applications are recommended for this
manager. First, an automated load planning module similar
to the existing micro-computer based Contingency Operations/
Mobility Planning and Execution System (COMPES) should oe
provided to allow load plans to be quickly developed tor
various aircraft and cargo requirements, The SORTS
readiness forecasting module could be used to aggregate
personnel, equipment, and training information into the
montinly SORTS readiness report and to provide a graphic
representation of the squadron's projected readiness rating
over time based on a given troop training program schedule.
It could also help managers evaluate the effect that changes

in mobility teaam personnel assignments would have on the

SORTS rating.
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Chief, Supply Section. The Chief of Supply 13
orimarily faced with structured and semi-structured
decisions. Recommnendea MI3s applications include reports to
provide information concerning project status; availapility
of section personnel; status of materials, equipment, and
weapons maintained as mobility increments; training
schedules for section personnel; section APR and award
suspenses; OJT status for section personnel; and section
financial status. In addition, the MI3 system should be
capable of direct interface with the host base BCE and Base
Supply automated systems for ordering materials, making
ingquiries, monitoring status of materials and ecuipment on
order, and obtaining cost and fund status reports.

Other MIS applications include automated inventories of
mooility equipment ana individual mobility bays to help cut
down the time required to inventory, order, and fill
personnel clothing shortages. A transaction-based MIs
system for material issues and returns could also help this
manager better control materials, while providing real-time
residual material stock levels to planners developing Bill
of Material (BOM) for RED HORSE projects. One potential 0S5
application is a module for estimating material requirements
based on historical data.

Chief, Vehicle Maintenance Section. The Chieft of

Vehicle Maintenance is primarily faced with structured and

semi-structured decisions. Recommended MIS applications
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include reports to provide information conceralny project
schedules, project status; equipment and vehicles scheduled
for deployment; status of equipment maintained as mobility
increments; availability of section personnel; training
schedules for section personnel; section APR and award
suspenses; OJT status for section personnel; and section
financial status. The MIS system should be capable of
direct interface with COPARS for ordering parts; making
inguiries; monitoring status of parts ana eguipment on
order; and obtaining inventory, cost, and fund status
reports. In addition, the system should proviae a direct
interface with the host base VIMS system for transferriny
venicle maintenance information. This would prevent users
from having to duplicate data entry into both systems.
Potential DSS application areas include a module for
estimating WRSK and COPARS parts and material stock levels
basa2a on nhistorical consumption data and a module to assist
managers in developing work scnedules based on vehicles
scheduled for deployment, scheduled maintenance, and
personnel availaoility.

Director of Engineeriny. The DE is primarily faced

with semi-structured decisions. Recommended MIS
applications include reports to provide information
concerning project planning and design status, construction
status, availability of branch personnel, egquipment status

and long-range availability, training schedules for branch
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o) personnel, pbranch APR ana award suspenses, moollity teain

. status, and obranch financial status. In addition, the

{‘ automated system should provide automated engineering laoor
5: accounting to allow planning and design costs to be computed
» ana charged against 2ach project. Several DSS applications
; are recommended for this manager.
; First, an automated design scheduling mouule could pe
& used to develop the RED HORSE in-house design schedule based
i on project design requirements and the availaobility of
E engineers. A design manhour estimating module could be used
'f to estimate the number of design nours reguired for each
} project by skill based on historical labor accounting data.
J The automated CPM planning module used by the Project
o
v Engineer to determine project construction schedules could
3 be used by the DE to review construction schedules and
recommend changes to better utilize manpower and equipment
L resources. A project scheduling module could be used to
t evaluate the effect design schedules have on the troop
3 training program schedule. As the RH-1 mobility team
Commander, the DE could use the SORTS readiness forecasting
fé module to produce a grapnic representation of the squadron's
:; projected readiness rating over time, based on a given troop
2 training program schedule. The DE could also benefit from a
- financial forecasting module that could combine expenditures
? by each section and display grapiic representations of
! planned versus actual fund expenditures and estimated
y »
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2xpenaitures for tne branch pased on historical data.
finally, the DE could use a travel cost analysis module to
determine the most cost effective wnode of travel for
deploying individuals.

Chief, Engineering Design Section. The MI3/DSS

applications for the Chief of Design are 2ssentially tne
same as for the DE.

Project Engine=r. Recommended MI3 applications include

reports to provide information concerning project planning
and design status, construction status, availapbility of
squadron personnel, equipment status and long-range
availability. Several DSsS applications are recommenaea tor
use by the Project Engineer. First, A construction cost
estimating module could be used to estimate the manpower aand
equipment required for a project as well as the estimated
costs. An automated CPM planning module coula be used oy
the Project Engineer to determine project construction
schedules, manpower and equipment resource reguirements by
day, and activity start and completion dates. The eguipment
planning module could be used by PE to recommena R&D HORSE
equipment for deployment.

Headqguarters Squadron Section Commander. The Sguadron

Section Commander's primary decisions are unstructured and
semi-structured. while these decisions require a large
deyree of intuition on the part of this manager, they can

best be supported by MIS applications that provide detailed
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and accuratae personnz2l information on all individuals
assigned to the squadron. The system snould also provide
reports on persoanel avallapbility, squadron APR and award
suspenses, status of personnel actions, and financial status

information for nis section.

Squadron First Sergeant. Tne MI3/ULSS applications for

the First Seryeant are essentially the same as for the
deadguarters Sguadron Section Commander.

Chief, Unit Administration. The Chief of

Administration's primary decisions are well structured.
Most of this manager's decision-making needs can best bpe
supportesa by MI5 applications thnat provide aetailed
personnel information; and status on correspondence, APRs,

and awards,

Funds Manager. The Funds Manager is primarily facea

with semi-structured decisions. Recommended MIS
applications include reports to provide information
concerning project planning and design status, construction
status, syuadron fund expenditures by section, labor hours
ajainst projects, material costs for projects, availability
of section personnel, training schedules for section
personnel, section APR and award suspenses. In addition, R
the automatea systein should provide an interface with tie
host base finance office for real-time squadron financial
status. D35 applications include spreadsheets tor

summarizing and graphing financial data and a financial
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2stimating module to estimate funding raguirements to
support the current troop training project schedule.

Chief, Training Branch. The Cnief of Trainiang is

primarily faced with semi~structured decisions. Recommended
MIS applications include reports to provide information sucn
as squadron training rosters, personnel availability,
project scnedules, mobility team assignments, squadron 0J7
status, and section APR and award suspenses, Primary DS3
applications involve a training scheduling module to opuild
master training scheaules for all squadron personnel based
on training requirements and projected personnel

availability.

Recommendations for Development of Specific DSS Applications

T TN

A large portion of the decision-making information used
by managers in this squadron is fraymented ana aifficult to
obtain, as individual managers capture only the data cthey
need. When provided to others, information usually lacks
both the format and level of detail required for effective
use. Voluminous information--particularly project status;
personnel and equipment status and availability; and
training reguirements--is captured by many sections in a
common effort to accomplish projects and maintain mobility
readiness. The large degree to which information should oe

shared suggests a strong need for an automated management

information network systemn.
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o Altnough it was not an original research oovjective, tne
' results of this research support and validate many of the

findings of thne 1Yd5 RED HORSE Information Management Systam

'.l

N (RHIMS) study. While the research results supported the

"0

nt stuay's recommended applications and general system

3 requirements, it provided little support to the need for an

;& automated interface between RED HORSE squadrons.

)

= A mini-computer based network system, as suggested by

v the original RHIMS stuay, should be used to support thne

o

o applications recommended in the research. This

?

s recommnendation is based on the nigh volume of data sharad

': between the various sguadron sections, the need for rapid

L
-{ communication and data transfer between squadron wanagers,

\.II .

=~ and the large data storage capability required to support

& the suggested applications.

R v

o . .

[~ The results of the ROMC analysis (Appendix D) wera

B, <

G summarized to determine the general system capabilities

s .

{: requlired to support the recommended applications:

‘Rl
- 1. A user-friendly menu-driven system.

: 2. The ability to extract data rapidly from a wiae

’ variety of databases.

"

;. 3. The ability to support a complex system of user

’ privileges and file protection to allow information

N to be input by one individual, used by another, and

- denied to others. This would provide protection

n and accountability for data supplied to the system

s while protecting Privacy Act information, such as

5 personal data, from unauthorized use.

: 4. The capability to easily format reports tailored to
the individual manager's decision-making needs by
extracting data from master databases without

o changing the original data.

.
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5. Tne capability to support new applications or
chanyge existing applications as decision needs
change. This mnay oe facilitated tnrough easy-to-
uase programming languayes.,

6. The capapility to interface with host basa
automated management systems through modems or
dedicated lines.

7. The capability to provide graphic representations
of data,

8. The capaoility to store aistorical data such as
project cost, vehicle maintenance histories, ana
labor utilization, on high volume aata storage
devices such as disk drives and magnetic tape.

9. The capability to support word processing and
electronic mail functions.

The findings generated by this research inaicate a
complex system of information flows witnin tne RED HORSE
squadron. A staged development approacn is recommnended for
developing these MIS/0SS applications. The results of tais
research should be reviewed by both the users ana systam
designers to estaolisn a concept of operation within which
specific prototype applications would be developea. These
applications should focus on decision areas that offer a
nigh payoff tnrough automated support. This will provide
specific applications to generate user intesrest and provide
a basis for developing other applications.

While it was not an objective of this research to maka
specific recommendations as to the type of automated
equipment that shou:d be obtained for RED HORSE squadrons,
the findings indicate sufficient applications to warrant the

use of a mini-computer network system.
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4 The existing WANG mini-computers at both squaarons

. should be used to support the MIS/DSS applications described

-ﬂ in this report. Tne wWANG mini-computer 1s recommended for

several reasons. First, the equipment is on hand in oot

RED HORSE sguadrons. However, since tne egquipment was

obtained as excess equipment from other bases, it must be

N carefully inventoried, and missing or damaged parts .wust pe

replaced. Second, the WANG equipment is being purchased as

the standard system for Engineering and Services .
organizations worldwide. Because of this, many applications

developed by Base Civil Engineering units could be modified

v
»

r

or used directly by RED HORSE squadrons. Furthermore, RED

e |
s

HORSE squadrons could benefit from the interface

e
L

capabilities, with other base computers, being developed for

}

-

the WANG pbased WIMS system (26). Finally, the

-
a" s £ 0°x

implementation of the WANG eguipment in other Engineering
' and Services organizations should ease the implementation
! effort for RED HORSE sguadrons, since personnel transferreu

from BCE sguadrons to rRLu HORSE sguadrons would benefit from

-

prior experience with the WANG egqguipment. Also, technical

g assistance could be obtainea from the MAJCOMS and HQ AFES3C,
VE who have extensive experience with the WANG equipment.

n System Implementation and Long-term Development
‘J This section will discuss a general strategy for

E successful implementation of automatea management systems
e for RED HORSE squadrons. Although the specific
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implementation tasks perforwed will depena on the type of
system chosen, the guidelines presented here should apply to
any implementation effort. The recoumendea strategy was
developed by combining strategies recommended by Keen and
Morton (28), Alter (2), and Multinovich and Vlanovich (32)
into a general strategy directed toward the reduction of tne
implementation risk factors developed in Chapter 5. The
recommended implementation strategy is outlined below:

1. Determine User Needs. In tihis phase, the xED HORSE

organizational environment is examined to deterinine probleams
requiring automated support (32:10) and to determine the
degree to which users feel a need for an automated system.
During this phase, discussions with users nelp them better
conceptualize their decision-making information needs. This
aids in developing a clear pre-defined purpose, and reduces
the risk of technical design problems. User initiation is
established early as individuals are given the opportunity
to voice their ideas and make recommendations for automatead
support. User involvement snould be maintained through the
implementation process. This serves to improve user
acceptance by securing user initiation ana involvement.

2. Develop an Implementation Plan. 1In this phase, a

concept of operation is developed that defines the purpose
of the system, the application areas, and general
capavbilities of the system. This provides the written

definition of an immediate and visible problem to work on, a
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critical factor noted by Keen (28:196). This plan will nelp
users understand the system's impact on them and facilitate
their acceptance. Active support and participation by
automation experts from HQ TAC and dQ AFESC is required to
guide the sguadrons in the development of this plan. This
plan should address all risk factors affecting successful
implementation, and tnerefore serves to reduce all risk
factors.

3. Acquire Reguired System Support. This phase

involves "selling the system to users and top management"
(2; 28). Top management support, opoth at the sguadron lavel
and MAJCOM, is required to secure support for resources
required to effectively design, install, ana implement the
system. Top management support provides a clear signal that
management supports the effort and heips secure thne
cooperation and support of users. MAJCOM support helps
provide the technical assistance, equipment and funding
required to develop, install, and maintain the system.

4. Form an Implementation Team. During this phase a

team is formed to monitor the overall development and
implementation effort and to improve communication between
the system designers and the users. To better integrate the
system applications between the various sguadron sectioans,
the *team should include one representative trom each branch
and special staff function. It is also recommnended that the

sguadron Deputy Commander serve as chairman of tnis team to
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resolve possible conflict between branches during
implementation, The implementation team should attempt to
maintain user 1nvolvement and keep them inforued of the
implementation progress, through periodic briefings at staff
meetings and Commander's Calls. This strategy helps reduce
the problems associated with multiple implementers and
multiple users, by providing a focal point for incorporating
the interests of all users into the system development
effort.

5. Use an Evolutionary Approach. The system shoula be

designed and implemented using an iterative process, with
frequent feedback from users to ensure the system satisfies
their needs. This will prevent the expenditure of wmuch time
énd resources developing a system tinat doesn't work. when
introducing the system into the squadron, implementers
should be careful not to overwhelmn the users witn tasks and
responsibilities, or cause such a disruption to their
activities as to create resentment towarda the systea. If
the system is complex, with many capabilities and
applications, it should be introauced in stages,

The simplest applications, such as word processing and
electronic mail, should be introducea first., This will
provide users with immediate and useful applications anad
help generate their interest and enthusiasm. Next,
databases and small models should be introduced to provide

information reports and other MIS applications to improve
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;- the flow of decision-making information through tne
0 squadron. Since most information is maintained in a manual
§i information system, much time will be reguired to input aata
)
;{ into the system. The implementation team and systen

U
2 tecnnical support personnel should work closely witn
l:’ individual users during this phase to ensure they understand
:E how the information will ope usea, and to ensure it is

. accurate and in the correct format. Finally, as users gain
)’ more proficiency in the use of the system, and the aatabases
X are established, prototype DSS modules should be introduced.
Fﬂ System designers should work with DSS users to design
2 these modules while tne MIS applications are beiny
; introauced. These prototype DSS modules should provide
i decision support in "high payoff areas", such as project,
;. design, and training scheduling; and personnel ana eguaipaent
E\ selection., This will allow users to gain immediate openefits
N while serving as a starting point for the development of
‘5 other applications.

E 6. Institutionalize the System. After the systam is

2 introduced into the squadron, specific actions ara required
.g to ensure the system meets users' needs. During this phase,
§§ training must be provided to all users ana system
s: maintainers.
:K Training should be accomplished in a forwmal classroom
.i setting, using realistic example problems that the user can
% relate to. Training manuals should be written from the
3
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user's point of view-=-not the prograamer's--and snould
explain how to use the system instead of how the system ~as
constructed (37:3s). Training should emphasize what the
system can do for the user, instead of emphasizing rigid
requirements for the user to support the system. Finally,
care must be taken to avoid overwhelming the trainees with
too much documentation at tihe beyinning of tne training, or
they will become so frustrated that their learning =ffort
will oe blocked (37:39). Training courses shoula be
carefully sequenced to meet user needs. Documentation
should be written at a level "below the perceived
comprehension level of the intended reader" (37:38).
Management should also adopt a policy tnat encourages
voluntary use of the system by allowing users to be creative
in the development of new applications or the retinement of
existing applications, tailored to meet their individual
management style. In other cases management ust insist on
mandatory use. This is required when "the system is a
medium for integration and coordination in planning"
(2:169). Mandatory use will most likely be required in
maintaining current ana accurate personnel, project,
equipment, and training data. In these cases, the user's
responsibility for data used by the system must be clearly

defined.
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Recommendations for Further Study

As mentioneda in the scope and limitations of Chapter 1,
this research did not address the automation needs of a RED
dORSE squadron deployed under fia2ld conditions. P2rnaps
critical information could be down loaded from the sgquadron
mini-computer to small micro-computers that could be easily
deployed with the deploying mobility team. Future research
shoula address these needs. The methodology used in tais
research effort could be used to accomplisn that objective.

Future researchers should also consider the efrect of
technology on our automated management systems. Continued
research is required to assess technological advances in
automated systems and the potential application of that
technology to Air Force E£ngineering and Services. Continued
effort is required to develop specific programs to support
our managers and their dgecision support applications.

#inally, future researchers should address the need for
avaluating the performance of our automation development
efforts to provide feedback for monitoring the
implementation process, for better defining future
automation requirements, and to provide some "lessons

learned" tnat could be applied to future development

efforts.
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Appendix A: Interview gyuestions

What are some of the routine decisions you make? tow
are they made?

What are some of the nardest decisions you make? How
are they made?

what information is most critical to the etfective
management of your section? How do you use tals
information?

What ianformation must oe reported up the chaian of
command to the Commander or MAJCOM?

Wwhat tnings are you currently using the computer to do?

Wwhat are some decision-making processes that you would
like to automate?

what information is tracked at the Comwander's Updacte
Briefing?

What type of things would you like to predict or
forecast if you could?

what activities in your section would you like to see
made more efficient and effective? Why?
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N APPENDIX B: DATA ANALYSIS OF INFORMATION NEEDS

s

[\

> D D D L LLL D D c

< INFORMATION OR CCDOOOLGGGGDTETESTDTCOTF

A DATA ELEMENT CDOOSPGX'I‘SFEZEPEA_QT'\Q

r PROJECT TRACKING

e project number UUUTIUUUUUGU u g u u u

o project title U Uuurlrguouuuyuudu G U U
project description U 0ouUuI1rIuvuugygwuuu Uug u G o} o}

" location UUUIUUUUOU UUUUUUUU

NI

3 command priority U uul U U U U U u

‘ caommand approved g g 0 I g U g u Jd

e project evaluation UUUUUUUUUUuy U I u u

Y

v fund status Uu o u I U g U U 1

5

- start/complete data Jd ourdJuouguvuyvuuv v Jguuwuyu Ug U Jd u
Personnel assigned O 00 UuUuIl I uUuwuuu I1 o U o uvuuauouy 2
equipment assigned U U U0 9YI1l yUuuu g o U
design status Uu o o u u g I J

o construction status U U U I U U U U $ g u J g

[

5 material status U uUuuUIuUUuUUuUdy I u g U

v

'] problem ar=as £ O J O R (R O R O N R ¢ A ¢ T S S S G G S RO Jd

X\

Legend:

" I - Section inputs and uses this information

< U - Section only uses this information

‘
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D D D L L L L 0 D C

INFORMATION OR C CDOOOLGGG G DEE D C O F
DATA ELEMENT C bDO0OOSsS PG X TS FE E P A QT M
PROJECT DESIGN
project engineer U U UuuUuuyuyuvuuvuuvu vy gouvu i1 uedu g U U
project managar g UoUIrI0UvCcygvuvuyuvuuvuauao U u g u
design priority g U 0o uJ U I J G
design status g U o o0ouud I I U g
design hours req'd U Ir I

PRQJECT PLANNING

(CPM & EVALUATION)

engr performance g u u I u
standards (EPS)
manpower req'd g U U U8 . U uua g U I J
equipment req'd U 9 U U J U U U U g1 U
material reg'd (3CM) 1 04 U U I J
cersonnel avail g o o v 11l U U1 I 091 g U J
]H equip avail g o uUu g ugoryguil J

host BCE equip avail U g g uuaog U I

equip depreciation I Jd U
rates

aquip fuel U U I u

consumption data
equip rental rates g g I J
travel distance U u U J I
RH labor shop rate g U U U u u I
milestones/dates U U U UuuvuuguyguvwuuvwuIriIiIu U U
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PRQJECT COST

X

3 approved funded U uuir g U U g
Ny approved unfunded U uu I 9] U u g
_ project fund code U u U U u u I
.

> ESP! code u U U u J I
‘

A per diem expended U I 8] b]
: travel expended U I C U
- equip O&M expended U J v U
’

L fuel expended S U U J
P

bt rental equip expended J I J J
.. matarial axpended U u I U J
o

N RH laoor expended U I I I J
LY

X cost center J I g J )
M equip depreciation J I 3 S
y expended

e,

N olanning and design J U I I I J
' axpended

~.

total funded expended U U U U U U u I

Ca

7 total unfunded C U U U Ul J
v axpended
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EQUIPMENT/VEHICLES
registration no. g U U uUuuUuuvuurlrTuvuuovuvuouou
type U U ¢ UuuvgouvouguIrIuvuyuauvuouud
nomenclature 0] ug U u0uyuuygri1r$¥voyYuvuuovocu
assigned shop u Uu U0 uUuuvoovowuvuizIl1oUuyguUuouodu
location o] g I UJyuUu o U070 00U auguyu
mileage/operating ars U u I
scheduled maint due U ag I J
VDM/VDP2 status U UUUUUUTIUUJUUuUu
discrepancy J [ JNN S N © R O N © R O S GRS O B0
maint method u U I
(IH, base, contract)
date in 0] gy u I
ETIC3 y UUJuuJdurIuvuouuuu
maint work order # J I
parts status g I
™CT04 racord I
venicles awaiting C Jd U o 3 I
disposition

2

Vehicle Down for Maint/Vehicle Down for Parts

3 Estimated Time in Commision

4 Technical order compliance record
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¥

MAINT SUPPLY
L4
.:', part # I U
4
,_: stock # I U
§ nomenclature I U
>, unit of issue 1 ©
.-..'.; unit cost U I J
L
O
51 gty on hand I U
a location I U
N reg'd stock level I U
-
:; oriority U I
. £ill rate U U g I
-,
¥ RDD3 : o
.
o £DD6 g I
LXn

source of supply S
L -J
.
: 5 Required Delivery Dats
" ° Estimated Delivery Date
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e
SUPPLY - EQUIP .
CA/CRL? account U UUUUUUTIUUUU U U U .
stock number UUUUUUUUUUUU u U u =
nomenclature UUUUuUUUUIUUUU U UU "
unit of issue U UuUouvuuuursrluuuu y g u 2
L4
gty on hand U I I I U I UIUTI]I I I I i
'
unit cost U U0 U uvUuuvUuyur'ITwTUuUUGUUGWUuUu g g U ;
serial number 6] I U .
(weapons) "
PMEL8 inspections/ U U u I U U I .
date due "
SUPPLY - CLOTHING "
-
type bag g I ;
' :
bag # I oy
mobility position % I J J
-
stock number L 4
9
nomenclature U I N
size g I N
quantity req'd U u I N
quantity on hand U U I .
location U I N
Y
>
7 custodian Authorization/Custody Receipt Listing :-_
8 Precision Measurement ZJuipment Laboratory )
-
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11 -
N
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" WRSK/WRM? MANAGEMENT
L7
-2 stock # U 11
'-
"" mr—t # g I I
d
nomenclature g I 1
:;; guantity req'd U 1140
:’ quantity on hand U U U1
N
* location U I g
;' shop/section OPR'0 I U
b
1
9 War Readiness Supply Kit/War Reserve Material
- 10 Office of Primary Responsibility
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SUPPLY ~ REQUISITIONS

work order # 1 00U u U g 3]
facility # I U

installation code I

org code U 0 U g I U U U uUuuUuyuyuouurIl
shop code I I 1 I 0r 11 11 I 1U
stock # I I I I o1 01111111
nomenclature I T I I I 01 T1T1TT1TTI I I
unit of issue I U 0O U I UGg U1 vg0oUuUaaguyu
Juantity req'd I I I I o 111111111
est unit cost g o u gy Il g uyguuuuvouu vy
actual cost g u u U I J 00U U0UUu YUy
item location g ¢ u J 1L U 6 uUu 0 o u Yy oy
source of supply I J
date ordered g g u J I U U g 0o U Uy g du
priority Jd U u o I 0 U U U uUuuwu gy
req'd delivery date I I 1 I U1 11111 I 1 I
st delivery date g U0 O g1 J 0 U U 0 yguoegw
transaction ID % Uu u u g 1 o 0y u U uvu gy
custodian request # I I I I U I I 1 I I 1 I
datz received g 0o u u I 9 00U U0 g U U auyguy
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N INFORMATION OR CcCDOO0OO0OL GGG GDETETGSDTCOTF
' DATA ELEMENT CDOOSPGXTSFEEETPEA AQTHM
. TOOL ISSUE
N stock # uu U I
'
j description I I I U

name I I I O
)
) shop/section I I I U
s
\ date out I I I U
- date due—-in I I I U
A date returned I I I J
i RESIDUAL MATERIALS
- stock # Jd d 4a I o] [
b, nomenclature U U @ I d g
' unit of issue g U u I g g
. quantity on nand U g U I g g
unit cost g u g [ U §
a location U J U I U U

date received U U u I J U
b, work order # u U g I U o] \
\
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MOBILITY/READINESS
mobility increment # U UuuuouIrIuuvuwuyuuvuuu 0]
nomenclature U 00 U0 I U0 uUuuvuUuyu U
increment manager/alt g u U r U JguUu U1 uUuUu I Jd
responsible shop u uuzIlTuuvuuvuyurIrIuuv I U
mobility position
number g o U uo1 039 UuUuuvuuwuy 8] (¢}
team assigned U0 011 v U 0U 11 Uwv Jd J
load list I I I 00111011 I
weight/cube I I I U U111 U111
hazardous cargo data I I I 0DburIrIiI1iIuU1lrlIil
cargo couriers U0 U U0 uoI1I uvuUuUuuUuUuuu U J
load plan U UuuiIlouuouuyduuy
troop commanders Jd 00 U1 U JuyUuuUuuvu J
cargo restrictions g U uJuI1rdsuUuuuvuuy
sensitive cargo I I I 0 0 I 1 10U 11 I
weapons couriers U g U U1 0UuUuuvuuuy U
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A DATA ELEMENT CDOOSZPG3XTSFETETPEAOD QTM
. FINANCIAL

-.5: re/cch UUUUUUUUUUUUUOUDUUUUI
'\" gEIC!2 UUUUUUUUUUUUUUUUGUDU I
‘ oudget authority d U0 uU0uUuuUuUwyUguvUuyvUuvuUuouvuvTuJdgur
’ funded requirement UUIUUOUTIUUOUYUTIUOUTITIITIU
}. unfunded requirement U U I U U U I U U U U I 0 U U I I I U
" " commitments UUUUUUUUUUYUUUUUUUUI
§; opbligations U UUUUUUUJUUUUUUUUU U U I
quarterly targets UUUUUUUUOUUUUUUUUUUTI
purchase request # UUUUUUUOUUUUUUUUUUGL I
) contract # UUUUUUUUUUUUYUUOUUUUJI
j date UUUUUUUUUUUUUUUUUUTI
'g" Fiscal year UUUUUUUUJUUUUU U U IU Ul
',

.: 1Resporsibility Center/Cost Center code

:3 12 glement of Expense Investment Code
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e
INDIVIDUAL PERSONNEL
name/ rank UUuUuuUuuvuuuuuyUyuyYuvuuuuTIuu >
date of rank UUUUUUUYUUUUUUUUTLIUGU =
date of birth UUUUUUUUUYUUUUTUUUCIUTIUU 4
”
ssan UUGUUuUuuuuuuuyuuuvuuUueuoeguyuTruoeu -
-
date arrived station U U U U U U U U U ¢ U U U U U U I U U -
o
projected departure U 0 uuUvuuvUg9guvuvsvs I YU UGUULULUUI UU )
duty section/shop UUUUUUUUUYUUUCUUUTIOUJIU N
home address/phone UUUUuUUuUuuUuUuuus oL uUuUuUuUuyuIuuy X
marital status U U UUUUUUUUUUUUUTUTIUOU 3
dependent info U U UUUUUUUY U UUYUUUTIUUY .
N
TDY history UUUUUUUUUUYUUUUUUTIUUDU e,
-
PERSONNEL MGMT g_
A
meal card 5 I U o
security clearance U U U U U U U U U U 5 U U 9 9 I UG U 3
.~-l
passport U u u I -4
UIF'3/control roster U U U U U U U I .
medical profiles U u U u U I U N
physical fitness data U U 1 U :ff-
position Uu u u u u U U I U U u ~
authorizations X
K
reporting official UJUUuuUuuuuuvguvuuUudedgououuTIuoduou s
personnel supervised U U U U U U U U U U U U U U U I U U U ',~:
>
K
leave prolections U UuUuUuuYUuvuwuvwuvuuduvUuvuuuywuvuuIruoou P
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o DATA ELEMENT C DOOSPGIXTSFGEZETUPEA AQTHM

* ADMINISTRATION

: OER/APR'4 suspenses U U U U U U U U U U U U U U O I 0§ U U

H

) additional duties U U UuUuuuuuUgyueoueoeuuuouuuuTrauguy

[}

‘)

u appointments UUUUUUUUUUU JUUUUTIUUIU

> award/decoration U UUUuUuuuuuuouuouuououoeogTrouu

5 suspenses

: other suspenses J UuuuyguuuvuouwuuuvuuyuyuouvourIouuouu

4 TDY order 4/date U U U u I U U

W

j amendment 3/date §) g U Jd I J J

o

. TAC trip # ' U U U U I U g

L]

b departure date U YgUlUUUUUUUUUUUUU JuU

u: est return date g gy 1 UuuUuuyuduvyvyuvugJuvo4ygaguygiriruu

N mode of departure I U U Uy J U I G

¢ special 1 I U Uy uUuUuu s UoI s
authorizations

1

Ll Tl B W 4

4 . . . -
Jficer Effectiveness Rating/Airman Performance Report

' 15 Control numoer from HQ TAC. Only required for over-seas deployments
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type req't
frequency

Personnel requiring
training

personnel trained
date accomplished
date due

location of training
coc'é course no.
start dace

complete date

test date
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HAZARD/MISHAP REPORTS

hazard report # g u o u 0] u I U g u
type g U U u ] d I u u u
submitter Uy o« g J 0] I Uu o u
description C 0 U 8] U g I g o d
date received u u g 0] g g I g 0o U
date forwarded U U U 0] o} g I Uu o u
suspense date g 0o u J u U I g oy
OPR g o U U U d I g U U
misnap report # U U U 8] g g I U U J
name U U u g g g I g g ¢
duty section u uu u U g I u o u
arscl? U uu U U u I U U U
age g Jd U Jd 6] d I g g U
sex Jd U U g d a I g u J
date of misnap/time g U u U 3] U I Uu uo 4y
location g 0 U 8] dJd g I g u du
description g U u 6] U u I g U U
est cost damage G U a 8] u g I u g d

! Air Force Specialty Code
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Appendix D: ROMC Analysls Results

The required DS3 capapilities for various decisions
were determined by first analyzing each decision in terms of
Simon's three stages of decision making, then identifying
the ROMC components related to eacn stage.

DECISION: Considering the affect on mobility team readiness,
;g?uld I approve tnis project schedule? (CC, ©D,

INTELLIGENCE

- Gatnher data on projects scheduled for a particular
time period

- For eacn of the above projects, identify the
specific personnel and equipment assets scneduled to
deploy on tihe project for each day

- For each individual and each equipment item identify
the mobility team assigned

DESIGN

-~ Summarize data elements

- Plot the total percentage of people available
against time for each project with separates graph
line representing the total

- Plot the total percentage of eguipment available
against time for each project with separate grapa
line representing the total

CHOICE

~ Select the mobility team whose mobility status you
want to graph

~ Select for removal a project that has the greatest
impact on mobility team readiness

~ Chose other alternative project schedules to plot
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Summarizing the apbove in terms of tne ROAC components,

we identify the following the following required DSS

ﬁ' capabilities:

ﬂ REPRESENTATIONS
[N

~|

Lists of projects

. - Lists of personnel and equipment for each project
*’
o - Graphs of assets available versus time
w0y

= OPERATIONS
ﬁﬁ - cuery the data base

~

*

;f - Extract and combine elements from multiple databasaes
N

- Summarize statistics for the data

b - Plot graphs
‘ »

L - Print tables or graphs

o

'S MEMORY AIDS

ﬁ - Extracted data on projects
A
TN - Work space for saving information displayed

- Databases

~ CONTROL MECHANISMS

N

. - Menus and function Keys
&9

) - Help Screens and error messages

Y

-l

~
. i‘

)
Y

\.I

S

.

-:'

.
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3
DECISIVON: Can we design this project In-nouse? Who snould 3‘
I assign as Project Engineer? How should I -
assigjn engineers to this design effort? (DE, "
DEE) ~ g
N
INTELLIGENCE N
lx
. ‘ "
- Review current design schedule )
W
- Review Troop Training Project schedule for s
individual project start date, completion date, ana o
priority =
-
- Review availability of 2acn engineer using leave and :}
TDY schedules P
- Define major activities and mannhours requirea for j}
each project o
- For each engineer, determine his skill (Civil, .
Electrical, etc.), the percent of time available for Y
design, and his relative efficiency =)
-~
Lt
DESIGN ..
oL
- Starting with the highest priority project, assign :}
individuals based on their skill, availapbility , and =
efficiency v
‘s
= Compute activity start and completion dates basea on )i
design hours required fcor each activity, tne percent {:
of the time the individual is available for design, S
and his efficiency -
= Adjust availability information for each individual ;;
as he is scnedulea ;;
.I:
- Repeat for next highest priority project, tnen the iy
next, until all projects are scheduled -
. »X)
= Display recommended design schedule Qf
Y
CHOICE N
R
. s . . . r
= Manually choose individual engineers to be assigned ~
to specific projects or activities o
RS
‘.\
- Select new activity start and completion dates p
~
a® \!
- Update current design schedule, delete tnis 3
analysis, or perform new analysis i'
~
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Summarizing tae above in terms of tae ROMC cowponents,
#2 identify the following the following required DSS
1 capabilities:
b REPRESENTATIONS
. - Lists of projects and their status information
- Lists of personnel, their skill, and availabpbility

- Gantt chart for displaying design schedules

AT, K A

- Screen forms for data entry

OPERATIONS

- Query multiple aatabases

/ - Extract and combine elements from multiple databases

: - Select individual for task based on predetermined
.; decision rules
;: - Updgte engineer availability to reflect each task
- assiygned
9 - Compute start and completion dates for each task
- Plot Gantt Charts
- Print tables or charts
; MEMORY AIDS
N - Extracted data on projects, design requirements, and
. engineer availability
- Work space for saving information displayed
- Databases for maintaining design schedule
9 CONTROL MECHANISMS
: - Menus and function Keys
o
j - Help Screens and error messayges
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v 0.0. N

AT 8 12
L] o

DECISION: dow should we distripute sguaaron obligjation

authority?

reaguirenents?

INTELLIGENCE

hat are our gJuarterly fund
(FM)

- Review budget reguest frowm each brancn

- Review project schedule

- Review funds required to support each project

ODESIGN

- Divide projects
which they will

- Total the funds
guarter by EEIC

- Total the funds
quarter by EEIC

according to the fiscal gquarter in
be accomplished

reguired for all projects in each

required for all branches in eacn

- Add funds reguired to support training projects to
funds required by each branch

- Graph funds required for each guarter by EEIC

CHOICE

- Select line item from branch budget reguest or
project fund requirement for change

- Select another time period for analysis

- Select information to be displayed, printed, or

graphed

Summarizing the above in terms of the ROMC components,

we identify the following the following required DSS5

capabilities:

REPRESENTATIONS

- Display Branch Budget request documents

- On-screen Data entry forms

- Lists of projects

. 11‘. - 'b,' AT LA A v-.'.,._-./‘....\. ‘(\.-\.~_M.r\.-_‘f,.m".r\r_'--_'v;.:-,
»! b » 'y 0 . A ) Vo 0} - - W P .
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- Lists of funds requirea for each project

- Graphs of planned varsus actual expenditures
OPERALIONS

- Juery multiple dacapases

- Sort projects by data

- Summarize cost data for projects by time period
- Combine cost data from multiple databases

- Plot graphs

- Print tables or Jrapis

MEMORY AIDS

- Extracted project cost data

- workspace for saving information displayed

- 3ource databases for project scheduling and cost
data

- source dataobases for Branch and project fund
expenditures

CONTROL MECHANISMS

- Mark and bound Key to highlite aisplayed data
- Menus and function keys

- Help screens and error messagjes

- Flashing data fields to indicate incomplete data or
data that needs updating
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DECISIUON: What stock levels should we estaolisn for our w~ar
Readiness 3pares Kits (wRSK)? (LGT)

TR T T T Ty

INTELLIGENCE

gxamine nistorical data from maintenance work order
files

Examine current WRSK inventory data

Examine type and number of vehicles and heavy
equipment items assigned to each mobility team

ST
A AL A

P AL

Estimate the mileage or hours of operation for =2aca
type of equipment on each mobility team

DESIGN
Determine the parts used and vehicle type,

registration number, and mileage cor operation nours
for each vehicle or heavy eguipment iteum

Total the number of each type part required for each
venicle and its total mileage or operation hours

Yo e e e, .
AARRANSY IRV R

Compute failure rate for each part based on mileage
or operation hours

Compute expectea gquantity of parts required by part
number and vehicle or equipment type for each
mobility team

*
P
'I
’
>
'~
-,

Display results
CHOLCE
Select time period for analysis

Change estimates of mileage or operation hours for
each vehicle

Select data to pbe printed, saved, or deleted
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dummarizing the apbove in terms of the ROMC components,

we identify tine following the following required 0SS

capabilities:

--".-'

REPRESENTATIONS

- Lists of part numbers, stock numbers, guantity on
hand, and guantity required

- On screen data entry forms

- Parameters to be selected in performing an analysis
OPERATIONS

- Extract data from multiple databases

- Sort extracted data

- Compute part consumption rates oased on historical
consumption data and mileage or operating hours

- Save resulting information

- Compute required stock levels for time period
selectad

MEMORY AIDS

- Archived databases on tape or other mass storage
devices

- Result databases
- Workspace for storing displayed information

CONTROL MECHANISMS

Mark and bound key to highlite displayed data

Menus and function keys

- Help screens and error messages

Flashing data fields to indicate incomplete data
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| DECI

” f"l

3I0N: wWwho should I assign to this project crew? (DOS,
DOP)

INTELLIGENCE

Review project requirements

Review personnel availability

- Review training schedule

Review individual personnel TDY history
DESIGN
- List personnel available during project timeframe

- Search training database for each individual listed
to determine and list all training conflicts

- Search personnel database for each individual to
determine and list all reguired personnel actions
and appointments

- Display individuals selected, tneir last TDY,

duration, and total number of days TDY in last 12
months

- Update personnel databasz to reflect availapbility
status for individuals selected

CHOICE
- Select time period for analysis
- Select search parameters (AFSC, name, shop assigned)

- Select individual for assignment to project

139

e e 0t s, S T A s s S L A S G (A RS GRS L 5 A TR A e Ly SRR



rEZLEp,

-~ ‘44. 4 B!

P un s s 0 £y

Y

” v ' a"® 88

| E s

Summarizing the above in terms of the ROMC cowmponents,
we identify tne following the following regquired DSS
Capabpbilities:

REPRESENTATIONS

- Lists of projects, personnel required, personnel
available, training and appointment conflicts

- Search parameters for selecting type of analysis
OPERATIONS

- Juery the multiple datapases

- Extract data subsets from multiple databases
- Search for matching parameters

- Display lists

- Print lists

- Update databases

MEMORY AIDS

- Extracted data on projects

- Extracted data on parsonnzal

= Work space for saving information displayed
- Databases

CONTROL MECHANISMS

- Menus and function Keys

- Help Screens ana error messages

- Functions to "Highlite" or mark selected data
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DECISION: Considering that possiple changes in a project

start date may cause deployed personnel to miss
scneduled training, snould I approve this project
crew list? (cC, CD, DO)

INTELLIGENCE

Select a project from the project schedule

Gather data on individuals scheduled for this
project

User specifies a time period for the sensitivity
analysis (. number of days for early start, +n, or
number of days for late start, -n )

DESIGN

Adjust each persons scheduled deployment period by
the number of days specified for the analysis

Search master training database for scneduled
training required by each individual for thne
adjusted deployment period

Display resulting data by individuals name, type
training, and date reguirea

CHOICE
= Select individual for replacement

- Insert name of alternate individual for assigament

consideration and repeat the analysis

- Select another time period for analysis

Summarizing the above in terms of the ROMC components,
we identify the following the following required DSS
capabilities:

REPRESENTATIONS

- Lists of projects

- Lists of personnel scheduled for each project

- Lists of training conflicts
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i OPERATIONS

C - wuery the data base

. -~ Extract data subsets from multiple databases

:‘ - Search for matching parameters

. - Display lists

? - Print lists

é MEMORY AIDS

2 - Extracted data on projects

! - Extracted data on personnel

% - Work space for saving information displayed
- Databases

CONTROL MECHANISMS

3 - Menus and function Keys

: - Help Screens and error messages

N - Functions to "Highlite" or mark selected data

N

.
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A
DECISIVUN: wWhat equipment and vehicles should we deploy? ~
What venicles should we borrow or rent? (PE, DO, ¢

DoP)

"=

INTELLIGENCE iy
Y

“-

- Review vehicles and equipment required to support -
the project and the time period in which they will o
be reguired ;

-~

- Review availability of RED HORSE eguipment and Ny
vehicles o

o>

s "~

- Review availability of equipment at deployed N
location o
-%
DESI3N N
I

- List tne RED dORSE equipment projected to be fal
available for the time periods specified ;:

F &
- List the type of eguipment normally availapole from T3
the BCE or by local rental at the project location g

- Compute the estimated cost of deploying and N
operating RED HORSE equipment listed above :*

- Compute estimated rental cost for this same type o
equipment %
-3

- Capture this information and save for use in project :
evaluation ]
~

CHOICE i
AS

.\4

- Select RED HORSE eguipment for project deployment <

v

~ Choose different time periods for analysis to
investigate feasipbility of changes in tae
construction schedule
Summarizing the above in terms of the ROMC cowponents,
we identify the following the following required DSS
capabilities:
REPRESENTATIONS

- Lists of projects, equipment requirements, cost data

- Lists of equipment available by type and time period
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Y
ki )
P’ = On screen data sntry forms

L]
‘h OPERATIONS

< - Query multiple databases

>,
‘j - Extract and combine data from multiple databases
-t - Cross check selected equipment for availability
D

W - Compute cost of deploying equipment and cost of
b, renting eguipment pased on distance and operating
o) hours

~l
. MEMORY AIDS
"

N - Extracted data on eguipment available

Q’

N - Extracted cost data
df - Work space for saving information displayed

X - Databases for maintaining eguipment and cost data
X CONTROL MECHANISHS

w.
Ly - Menus and function Keys
iW - Help Screens and error messages

~

¢

o - Functions to "Highlite" or mark selected data

Y

I
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DECISION: When should this project be schedulea? (DOO,
DE, CD)

INTELLIGENCE

Review current project schedule

Examine project to be scheduled for priority and
desired start and completion dates

Determine manpower required by shop for each day
from CPM

Determine equipment required by type for eacn day
from CPM

Review personnel and equipment availability

DESIGN

Ada the project's manpower requirements to tne
current schedule and list projected shortages by
shop and time period

Add the project's equipment reguirements to the
current schedule and list projected shortages by
eguipment type and time period

Repeat this process using different manpower and
equipment requirements and different time periods

Update master schedule from this analysis

CHOICE

Select time period for project start
Select project to be scheduled

Select parameters to be modified (number of
personnel required, dates required, etc.)

Choose feasible solution to be used to update master

schedule
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Summarlizing the above in terms of the ROMC cowmponents,
~we identify the following tne following required LSS
capabilities:

REPRESENTATIONS

- Lists of projects, dates, personnel, and eguipment
requirements

- Lists of manpower and eguipment available

- Lists of projects scheduled, priority, estimated
start and completion dates

OPERATIONS )

Extract project requirements from project planning
database

Extract personnel and eguipment availacility aqaca

Combine data fields and display results

Update source datavases with new project scheaule,
personnel, and eguipment availability

MEMORY AIDS

- Extracted data on projects, personnel, and ejuipment
- Wwork space for saving information displayed

- Databases for maintaining source data

CONTROL MECHANISMS

Menus and function Keys

Help Screens and error messages

Functions to "Highlite” or mark selected data
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DECISION: When snould this training requirement oe
conducted? How many guotas do I need for tnis
class? Who should I schedule for this training?
(0T)

INTELLIGENCE
- Review training database
- Review personnel availability

DESIGN

= For each training requirement, list number of
individuals due training each montnhn

- Sort above list by date training required

- For each training type and class date, list
individuals requiring training

- Searcn for personnel availaple for each traininy
session

CHOICE
- Select dates for training to be conducted

- Select individuals for each training session

Summarizing the above in terms of the ROMC components,
we identify the following the following required DSS3
Capabilities:

REPRESENTATIONS

- Lists of training requirements

- Lists of personnel available for training

- On screen data entry forms

OPERATIONS

- Search master training database and extract
individuals requiring training

- Sort extracted database by type training required
and time period
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) - Search personnel personnel availability datapas= and
: display individuals available for each class date
iy
- Display master training scheaules
"
N
) - Update dataoases
f‘.. MEMORY AIDS
(N
. - Extracted data on training reguirements, personnel
> availability, and training schedules
o - Work space for saving information displayed
o - Databases for maintaining source data
‘ CONTROL MECHANISMS
o,
5
0 - Menus and function Keys
b - Help Screens and error messayges
- - Functions to "Highlite" or mark selected data
f - Flashing data fields to indicate incomplete data or
. data that requires updating
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